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ABSTRACT 
The determination of tap settings for zone and distribution transformers 
within primary radial distribution systems is important to ensure customer 
voltages are always maintained within limits irrespective of system load. 
The thesis describes a computer programme which can analyse the 
performance of primary radial distribution systems comprising of zone and 
distribution transformers. The programme can be used to determine the 
optimum tap settings of both zone and distribution transformers to ensure 
that customer supply voltages are always within limits irrespective of 
system load. 
The computer programme presented Is fully applicable to any primary 
radial distribution system where zone transformers have 'On Line Tap 
Change' (O.L.T.C.) facilities and the distribution transformers have 'Off 
Circuit Tap Change' (O.C.T.C.) facilities. 
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CHAPTER 1 
INTROPUCTION 
1.1 BACKGROUND 
Distribution Authorities in N.S.W. are independent organizations which 
receive their power from the Electricity Commission of N.S.W. The 
Commission have supply substations throughout County Council areas of 
responsibility and normally supply power at 33 KV via ring main systems. 
These ring main systems Interconnect with County Council substations 
located throughout their respective areas. The County Council substations 
reduce the voltage to 11 KV for distribution, usually by means of radial 
feeders. Transformers connected to the radial feeders at various points 
reduce the voltage to 415 volts for low voltage customers. 
Each distribution authority has a responsibility to supply customers with 
electricity within prescribed limits. These prescribed limits for low 
voltage customers are generally within ±6% of the normal supply voltage. 
1.2 SYSTEM LAYOUT 
1.2.1 Typical Svstem 
A typical primary radial distribution system Is shown In Figure 1.1. 
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Distribution System 
In this system the zone transformers are located in the electrical 
substation and the distribution transformers are installed at various 
locations to provide a low voltage supply to customers. 
1.2.2. Zon^ and Distribution Transformer? (Shown in Figure I J ) 
The system zone transformers provide a supply voltage for the primary 
radial distribution system and are the O.L.T.C. type which automatically 
buck or boost ( i .e. reduce or increase) the transformer output voltage in 
order to maintain a stable supply voltage within a small bandwidth ( i .e. 
dynamic tap change operation). 
The system distribution transformers provide a low voltage supply to 
consumers. For economic reasons these transformers are of the O.C.T.C. 
type. The tap selections of these transformers compensate for the 
variations in voltage drop along the length of the feeder. However to affect 
a tap change with O.C.T.C. transformers, the transformer must be 
de-energised and the tap setting switch manually operated ( i .e. static tap 
change operation). 
1.3 TAP SELECTION 
The main problems associated with 'setting up' zone and distribution 
transformers employed in primary radial distribution systems is the 
determination of 
i) Automatic tap change relay settings for the zone transformers. 
1i) Fixed tap settings for the distribution transformers. 
These tap settings should be chosen to ensure that a combination of each 
zone and distribution transformer tap setting will always provide a low 
voltage supply to consumers within prescribed limits as the system load 
changes from minimum to maximum demand. 
Methods presently employed in the determination of transformer tap setting 
positions include:-
1.3.1 Graphical Technique (Zone Transformers) 
This technique is described by A.Baitch 8c R.A. Barr [1] and it enables 
O.L.T.C. transformers to be analysed graphically for various system 
conditions and the tap setting positions of the transformer determined. 
Figure 1.2 shows a graphical analysis approach to tap selection of an 
O.L.T.C. transformer. This analysis Incorporates line drop compensation 
(L .D.C. ) within the 0. L.T.C. voltage control system. 
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Figure 1.2 
Graphical analysis of O.L.T.C. Transformer with L.D.C. Within the Voltage 
Control System. 
From Figure 1.2 the lowest tap will be required when the transformer is 
under no load and the primary transformer bandwidth Is at the top of its 
bandwidth (1.02 P.U.) . Under these conditions the secondary voltage 
bandwidth at no load Is used. The position corresponding to the top of both 
the primary and secondary voltage bandwidth is indicated by point "A". 
Point "B" shows the corresponding tap position at no load is tap 5. 
The highest tap will be required when the transformer is under maximum 
load and the primary transformer voltage is at the bottom of its bandwidth 
(0.92 P.U.) . Under these circumstances the secondary voltage bandwidth 
incorporating the full L.D.C. boost is used. The position corresponding to 
the bottom of both the primary and secondary voltage bandwidth is indicated 
by point "C". Point "D" shows the corresponding tap position at full load. 
Point "D" is below the lowest tap of the transformer and this indicates the 
transformer has insufficient tapping range to cater for the prevailing 
conditions. 
This example therefore shows the value of the tap changing transformer 
analysis chart in determining the suitability or otherwise of an O.L.T.C. 
transformer to operate under a specified set of conditions. 
The graphical analysis technique can be extended to Incorporate a number of 
O.L.T.C. transformers within a bulk supply point system. This technique 
can be used to optimise bulk supply point float voltages and determine if the 
tapping range of an O.L.T.C. transformer is compatable with the tapping 
range of other O.L.T.C. transformers within the same bulk supply point 
system. 
1.3.2 Open Circuit Technique (Distribution Transformers) 
This technique requires the feeder to be 'switched on' for a no load 
situation. The tap settings of all distribution transformers are then 
adjusted until their output voltages are within the voltage range of 
(250-255) volts. 
This technique ensures that the system voltages will not rise above the no 
load voltage. However system voltages can fall below the minimum 
allowable limit as the system load increases and hence the feeder voltage 
drops increase. 
1.4 COMPUTER MODEL 
The graphical and open circuit techniques described in Section 1.3 
determine the tap settings of the zone and distribution transformers 
respectively. However these techniques, when used in conjunction, may not 
result in the optimum tap settings of the transformers for a complete 
system. 
An alternative approach is to develop an exact electrical model of the 
system and to calculate the voltage levels along the 1 IKv feeders and on the 
415 volt side of the distribution transformers after taking into account their 
tap settings. If this is done for a wide range of loads, then It will be 
possible to determine the optimum tap settings for all the transformers. 
The analysis can be made using the per unit theory which is fully explained 
in standard electrical text books [2]. 
This approach to system analysis requires excessive, tedious and 
repetative calculations which would take unreasonable lengths of time to 
carry out by hand. This has been a major disadvantage with this approach in 
the past. However a computer can be used to perform these tasks, which 
makes this approach a viable method for determining transformer tap 
settings. 
The computer approach to system analysis and transformer tap setting 
selections based on per unit theory is adopted as the basis of the research 
work for this thesis. 
The computer programme developed is capable of analysing the 
performance of any primary radial distribution system. The programme 
automatically selects the optimum tap settings of both the zone and 
distribution transformers to ensure that the low voltage supply to 
consumers (see Figure 1.1.) is always within prescribed limits, 
irrespective of whether the system is operating at minimum or maximum 
demand. 
This programme is written in Fortran 77 and uses the University of 
Wollongong's SPERRY 1100/72 mainframe computer. 
CHAPTER I 
PHILOSOPHY OF COMPUTER PROGRAMME 
2.1 INTRODUCTION 
The main requirement of the programme is that it model primary radial 
distribution systems (P .R .D.S . ) for both maximum and minimum load 
conditions. The largest voltage drop will occur along the feeder at 
maximum demand and the smallest at minimum demand. 
The zone and distribution transformer tap settings are set to produce a 
voltage as near as possible to the specified desired value for the tap setting 
load condition, which is some selected value between maximum and 
minimum demand. A s the system load varies about this tap setting load 
condition, the voltage on the secondary of the distribution transformers 
will vary about the desired value. 
2.2 CRITICAL FEEDER 
One feeder in the P.R.D.S. , by virtue of its length or loading, will have the 
greatest voltage fluctuations as the system load changes from maximum to 
minimum demand, and this is called the critical feeder. If the voltages on 
the low voltage ( i .e. 415 volt) side of the distribution transformers of this 
feeder can be maintained within prescribed limits, irrespective of system 
load, then the voltages on the 415 volt side of the distribution transformers 
supplied from the remaining system feeders ( I .e. secondary feeders) will 
also be maintained within the prescribed limits. The critical feeder can 
therefore be used to determine the tap settings of the zone transformer for 
different load conditions by using this feeder as a voltage reference point 
for this system (see Section 2 . 4 . ) . 
2.3 TAP SETTINGS FOR CRITICAL FEEDER DISTRIBUTION TRANSFORMERS 
The transformer taps are set to produce a voltage as near as possible to a 
specified value for the tap setting load condition. To make full use of the 
complete tap setting range of the feeder distribution transformers, the tap 
of distribution transformer No 1. (D.T. 1.) is set to the lowest value ( i.e. 
the one that gives maximum buck). The zone transformer tap is then 
selected to produce a voltage nearest the specified value on the 415 volt 
side of D.T. 1. for the tap setting load condition. 
The taps of the remaining distribution transformers are then chosen so that 
the voltages are nearest the specified value (on 415 volt side) for that 
particular zone transformer tap. 
This method of distribution transformer tap selection results in a 
progressive increase in transformer tap values as the length of feeder 
Increases. 
2.4 ZONE TRANSFORMER TAP SETTINGS 
Zone transformer tap settings are determined by imposing load conditions 
from 0% to 100% (In Increments of 1%) on the system. Tap settings are 
selected for each load variation to ensure that the voltage on the 415 volt 
side of D.T. 1. on the critical feeder (set on lowest tap value) is as near as 
possible to the specified value of voltage. 
These tap settings are only true for the specified 'per unit voltage on high 
voltage side of zone transformers ' (Vp) and the specified 'system power 
factor at zone transformers ' (PFZT). For each variation in Vp and PFZT the 
programme must be rerun and new tap settings for the zone transformers 
obtained. 
2.5 TAP SETTINGS FOR SECONDARY FEEDER DISTRIBUTION TRANSFORMERS 
For secondary feeders, the distribution transformer taps are also set at 
the tap setting load condition. Since the zone transformer tap is already 
selected, the zone transformer secondary voltage level Is calculated. For 
this zone transformer tap setting and tap setting load condition, the taps of 
all distribution transformers which produce voltages nearest the specified 
desired value (on 415 volt side) are selected. Since the tap settings of 
D.T.1. on the critical feeder is set to the lowest value, the tap setting of 
D.T. 1. on the secondary feeder will be a low value, but not necessari ly the 
same as for the critical feeder. The tap scalings of the other transformers 
will increase as the feeder length extends and the feeder voltage drops 
accumulate. 
2.6 PROGRAMME FLOW CHART 
The sequence of operation of the programme is shown in the flow chart 
representation of Figure 2.1. 
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Figure 2.1. 
Programme Flow Chart. 
2.7 PRINCIPLE OF PROGRAMME OPERATION 
The first step of the programme is to enter the fixed and variable system 
data followed by the critical feeder data file. 
The programme selects the best tap settings of the critical feeder 
distribution transformers given the system data entered, and displays 
voltage profiles of the feeder at maximum and minimum demand conditions. 
If the voltages of the critical feeder exceed the prescribed limits, the 
programme will recommend modifications to the system or the variable 
system data to improve the regulation. If the voltages of the critical 
feeder are within prescribed limits, and the programme is not required to 
run again, the selected tap settings of the critical feeder are then fixed and 
voltage profiles are obtained for any load condition. 
The programme then proceeds to determine the tap settings of the zone 
transformers from 0% to 100% system load and displays the actual settings 
and current ranges if required. 
Voltage profiles of other ( i .e. secondary) feeders for any load condition 
are obtained by entering the system load, feeder number and feeder data 
file. The programme selects the best tap settings of these secondary 
feeder distribution transformers by considering the Initial fixed and 
variable system data entered together with the feeder data file. Once the 
tap settings of the distribution transformers have been selected and fixed 
the programme runs for the load condition entered and displays a voltage 
profile of the feeder at this load condition. Voltage profiles of the feeder 
for other load conditions may be obtained by entering the load condition 
required. The programme will display voltage profiles for any number of 
secondary feeders. 
An option to runs this programme again Is offered If another system Is to be 
considered. 
2.8 SUBROUTINES 
The programme contains subroutines which seek information, display 
comments and perform calculations. The subroutines which seek 
information and display comments serve to guide the operator through the 
programme. The subroutines which perform calculations determine the tap 
settings of the transformers. 
The subroutines which perform calculations are therefore the important 
subroutines of the programme and these are listed as follows In numerical 
order:-
1. Subroutine Sub I 
2. Subroutine Sub 2 
3. Subroutine Sub 3 
4. Subroutine Sub 4 
5. Subroutine Sub 5 
6. Subroutine Sel 2 
7. Subroutine Sel 3 
Subroutines Sub are major subroutines which contain a number of 
minor subroutines. These minor subroutines perform individual tasks 
which contribute to the overall task of the major subroutines and are called 
directly from the major subroutines. 
The task of each subroutine is described in the programme listing in 
Appendix A . 
2.9 OPERATING SEQUENCE OF SUBROUTINES WHICH PERFORM CALCULATIONS 
The sequence of operation of the subroutines if called upon to operate is 
shown below:-
Subroutine Sel 2 
Subroutine Sub 3 
t 
Subroutine Sub 1 
Subroutine Sub 1 
f 
Subroutine Sub 1 
Subroutine Sub 2 
Subroutine Sel 3 
( 
Subroutine Sub 4 
1 
Subroutine Sub 5 
Enter desired value of voltage on 
415 Volt side of distribution 
t ran s fo rmer s for tap setting load 
condition (See Figure 2 . 2 . ) . 
Determines tap settings of 
distribution t r an s fo rmer s supplied 
from the critical feeder for the tap 
setting load condition (See Figure 
2 . 3 . ) . 
Displays voltage profile of critical 
feeder at maximum demand (See 
Figure 2 . 4 . ) . 
Displays voltage profile of critical 
feeder at minimum demand (See 
Figure 2 . 4 . ) . 
Displays voltage profile of critical 
feeder for any load condition (See 
Figure 2 . 4 . ) . 
Determines tap settings of zone 
t rans fo rmer (See Figure Z . 5 . ) . 
Selects zone t rans fo rmer tap 
setting for a specified system per 
unit load (See Figure 2 . 5 . ) . 
Determines tap settings of 
distribution t r an s fo rmer s supplied 
from a secondary feeder for the 
tap setting load condition (See 
Figure 2 . 7 . ) . 
Displays voltage profile of a 
secondary feeder for any load 
condition (See Figure 2 .8 . ). 
2.10 FLOW CHARTS FOR CALCULATION SUBROUTINES 
( 0 Subroutine Sel 2 
This subroutine enables the operator to enter the desired value of per unit 
voltage required on the 415 volt side of the distribution t ransformers for 
the tap setting load condition. Warnings are given if per unit voltages 
outside the prescribed limits ( i .e. 0.98 to 1.06 per unit) are entered. 
Figure 2.2. 
Flow Chart for Subroutine Sel 2. 
(10 Subroutine Sub 3 
This subroutine determines the tap settings of distribution t ransformers 
supplied from the critical feeder for the tap setting load condition. 
Z.T. rating, per unit voltage on pr imary side of 
Z.T. and specified value of tap settting load 
t rans fer red into subroutine from input data. 
D.T. ratings surr 
diversity factor (S 
imed and Feeder 
l . L . F . ) determined 
D.T. impedances, D.T. pr imary currents 
and total feeder current determined 
Z.T. impedance determined 
Lowest tap on D.T. 1. selected 
Voltage on secondary of Z.T. determined 
with no tap setting considerations 
Selection of best Z. 
results In voltag 
value on 415 vo 
T. tap setting which 
e nearest desired 
It side of D.T. 1. 
Voltage on seci 
(at tap setti 
recorded 
ondary of Z.T. 
ng selected) 
( i .e. VZT) 
Line impedance; 
and line voltag< 
nodes (2) to ( 
3, line currents 
;s from system 
N) determined 
Voltages on secondary of D.T. 1. to 
D.T.N, determined with no D.T. 
tap setting considerations 
Tap Settings of D.T.2. to D.T.N, selected 
to give voltages nearest desired value 
on 115 volt side of t rans fo rmers 
Note:-
Z.T. = Zone Trans former 
D.T. = Distribution Trans former 
Figure 2.5, 
Flow Chart for Subroutine Sub 3. 
(ii i) Subroutine Sub 1 
This subroutine shows the system voltages, currents and tap settings of 
distribution t rans formers supplied from the critical feeder. 
O 
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of system load 
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volt side of D.T. 1. with ! 
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selected D.T. tap setting 
Line impedances, line currents and line voltages 
f rom nodes (2 ) to (N) determined 
Secondary voltages 
(with selected D.T. ta 
o n D . T . l . t oD .T .N . 
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Display of syst 
currents and D. 
em voltages, 
T. tap settings 
Warning display if prescr ibed 
voltage limits are exceeded 
Ö 
Figure 2.4. 
Flow Chart for Subroutine Sub 
(Iv) Subroutine Sub I 
This subroutine determines the zone transformer tap settings from a no 
load to a full load conditions. 
O 
Do for Load = 0% to 100% 
(increments of 1%) 
Feeder diversitv 
of critical fee 
'factor (S.L.F.) 
der determined 
D.T. Tap settings £ 
transferred fron 
ind Z.T. impedance 
T Subroutine Sub 3 
Z.T. rating and p 
primary side of Z.T. 
ler unit voltage on 
stored from input data 
D.T. impedances, D.T. primary currents 
and total feeder current determined 
Voltage on secondary of Z.T. determined 
with no tap setting consideration 
Selection of best Z. 
results in voltag 
value on 415 vo 
T. tap setting which 
e nearest desired 
It side of D.T.I. 
Z.T. currents in per unit and 
ampere terms determined. 
= 100% 
Display of Z.T. tap settings and 
current ranges from no load to full load 
Ó 
Figure Z.5. 
Flow Chart for Subroutine Sub 2 
( v ) Subroutine Sel 3 
This subroutine selects the zone transformer tap setting for a specified 
system per unit load. The specified system per unit load Is entered before 
subroutine runs. 
Specified value of system per unit 
load transferred into subroutine 
Best Z.T. tap setting for load conditions 
of 0% to 100% (in increments of \%) 
transferred from Subroutine Sub 2 
Best Z.T. tap s 
conditions f n 
(in increment 
ettings for load 
Dm 0% to 100% 
s of 1%) stored 
Best Z.T. tap sett 
to specified syst 
ing corresponding 
em load selected 
Figure 2.6. 
Flow Chart for Subroutine Sel 3. 
(v1) Subroutine Sub 4 
This subroutine determines the tap settings of distribution t r an s f o rmer s 
supplied from a secondary feeder for the specified tap setting load 
condition. 
Specified value o 
t rans fe r red into subr 
tap setting load 
outine from input data 
Voltage on secondary of Z.T. at this tap 
setting load condition t rans fe r red from 
Subroutine Sub 3 ( i .e . V Z l ) 
D.T. ratings summed and Feeder divers ity 
factor ( S . L . F . ) of line determined 
D.T. impedances, D.T. pr imary currents 
and total feeder current determined 
Line impedances, line currents and line 
voltages from nodes (1 ) to (N) determined 
Voltages on secondary of D.T. 1. to D.T.N, 
determined with no tap setting considerations 
Tap settings on D.T. 1. to D.T.N, selected 
to give voltages nearest desired value on 
415 volt side of t r an s fo rmer s 
Tap settings of D.T. I . to D.T.N, stored 
Figure 2 .7 . 
Flow Chart for Subroutine Sub 4. 
(vi i ) Subroutine Sub 5 
This subroutine provides a system run for any load condition to show system 
voltages, currents and tap settings of distribution t ransformers supplied 
from a secondary feeder. 
Specified value of system load transferred into subroutine 
Z.T. tap setting corre 
system load transferre« 
isponding to specified 
d from Subroutine Sel 3. 
D.T. ratings summed and feeder diversity 
factor (SLF) of line determined 
D.T. impedances, D.T. pr imary currents 
and total feeder current determined 
Voltage on secondary of Z.T. determined 
Line impedances, line currents and line 
voltages from nodes (1) to N) determined 
Secondary voltages 
(with selected D.T. tap 
on D.T. 1. to D.T.N, 
settings) determined. 
Display of syst 
currents and D. 
em voltages, 
T. tap settings 
Warning displa 
voltage limi 
y if prescribed 
ts exceeded 
Figure 2.8. 
Flow Chart for Subroutine Sub 5. 
CHAPTER 3 
PROGRAMME OPERATION 
3.1 GENERAL 
3.1.1 Critical Feeder Check 
For many radial primary distribution systems, the critical feeder will be 
visually apparent by virtue of It's length and loading when compared with the 
other feeders. 
Where the critical feeder of a system Is not apparent a check to determine 
the critical feeder of a system must be carried out. This check should be 
made by running the system through steps 1 to 5 of the following operating 
procedure with one of the feeders expected of being the critical one. The 
voltage profile displays of this feeder at maximum and minimum demands in 
Step 3 must be within specified limits. 
In Step 6, the remaining feeders expected of being critical should also be 
run at maximum and minimum demand. If the voltages on all these feeders 
are within specified limits then the initial feeder selected may remain as the 
critical one. If the voltages on any of these exceed the specified limits, the 
one with the largest deviation should be selected as the critical feeder. The 
procedure should be repeated to check that it is the critical feeder of the 
system. 
3.1 .2 Data File Preparation 
Preparation of the feeder data files are described in Appendix B. 
3.2 OPERATING PROCEDURE 
The flow chart for the programme is shown in Figure 2 .1. There are eight 
(8) main steps, each of which is briefly described below. 
( i ) S t e p l . 
When called upon to operate, the programme will display the following:-
3|C 3|c )|c jfc îjc )|c jjc )|C 3|C )jC 5|C 3|C )jC 3jC 3|C 3|C )|C 3|C 5|C JjC 5jC ^ ^ ^ )|C 5|C }|C 5jC )|C JjC 3jC JjC jjC 3|C ^ ^ 3|C J|C 3jC )jC )jC 5|C )|C 
* THIS PROGRAMME PROVIDES A COMPUTER MODEL OF A RADIAL * 
* TRANSMISSION SYSTEM WHERE ZONE TRANSFORMERS SUPPLY * 
* A NUMBER OF DISTRIBUTION TRANSFORMERS BY MEANS OF * 
* OF RADIAL FEEDERS * 
PLEASE PRESS NUMBER 1,2 OR 3 TO SELECT PROGRAMME RUN 
(1 ) ON VISUAL DISPLAY UNIT (V.D.U.) ONLY 
(2 ) ON BOTH V.D.U. AND PRINTER 
(3 ) ON V.D.U. WITH FEEDER PROFILE AND SYSTEM COMMENTS ONLY ON 
PRINTER 
> 
To operate the programme select the desired programme run required by 
pressing the respective number. 
Note:- If a number other than 1,2 or 3 Is entered the programme will 
display the following comment and loop back to the above programme run 
selection 
****************************************** 
* THE NUMBER SELECTED MUST BE EITHER 1,2 OR 3 * 
* * 
* PLEASE TRY AGAIN * 
* * 
The programme will now proceed to Step 2. 
( i i) Step 2 
Enter the following system data requested by the programme: 
* ZONE SUB STATION NUMBER 
* NUMBER OF ZONE TRANSFORMERS 
* PERCENTAGE IMPEDANCE OF EACH ZONE TRANSFORMER 
* SYSTEM POWER FACTOR AT ZONE TRANSFORMERS 
* SYSTEM BASE (MVA) 
* FEEDER RATED VOLTAGE (KV) 
* TOTAL SUB STATION LOAD AT MAXIMUM DEMAND (KVA) 
* TOTAL SUB STATION LOAD AT MINIMUM DEMAND (KVA) 
* TAP SETTING LOAD (PER UNIT OF MAXIMUM DEMAND) 
* VALUE OF PER UNIT VOLTAGE ON HIGH VOLTAGE 
FIXED 
SYSTEM 
DATA 
) VARIABLE SYSTEM 
DATA 
SIDE OF ZONE TRANSFORMERS 
* DESIRED VALUE OF PER UNIT VOLTAGE ON 415 
VOLT SIDE OF DISTRIBUTION TRANSFORMERS 
* PERCENTAGE OF SUB STATION LOAD ON CRITICAL 
FEEDER 
* ENTER SYSTEM DATA FILE FOR CRITICAL FEEDER 
The programme will now proceed to Step 3. 
/ 
VARIABLE 
SYSTEM 
DATA 
( in) Step 3 
The programme will automatically determine the best tap settings of the 
critical feeder distribution t ransformers given the initial conditions entered 
in Step 2. 
The system data entered will be displayed for reference purposes. Voltage 
profiles of the critical feeder at maximum and minimum demands will also 
be displayed. Warning indications shall list any t ransformers with 
secondary (tap adjusted) voltages outside the prescribed limits. 
A comment on the performance of the system will be displayed. If 
necessary the comment will recommend improvements which can be made 
to Improve the regulation of the system. 
Following the comments display, one of two options will be offered whereby 
the system may be run again. These options are:-
(a) Option 1 - If the system comments confirm that the regulation of the 
system can be improved or is within prescribed limits an option to run the 
system again will be displayed as follows:-
DO YOU WISH TO RUN THE SYSTEM AGAIN 
PLEASE PRESS 
(1). . . . .YES 
(2).....NO 
A 2 command will result in the programme proceeding to Step 4. 
A 1 command will result in the programme looping back to the TAP SETTING 
LOAD (PER UNIT OF MAXIMUM DEMAND) display in Step 2. The programme 
can now be rerun from this point but the PERCENTAGE OF SUB STATION LOAD 
ON CRITICAL FEEDER data request will be omited. Any recommend 
modifications suggested by the comments display can now be carried out. 
This option also enables systems with voltage regulations within prescribed 
limits to be modified and further improved by visual analysis if required. 
(b) Option 2 - If the system comments confirm that the system will 
always have voltages present outside the prescribed limits, an option to 
increase the size of the line conductors will be displayed as follows:-
DO YOU WISH TO INCREASE THE SIZE OF THE LINE CONDUCTORS BEFORE RUNNING 
SYSTEM AGAIN 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
A 2 command will result In the programme proceeding to Step 
A 1 command will result in the following display:-
PLEASE MODIFY THE LINE IMPEDANCES ON THE SYSTEM DATA FILE AND RUN THIS 
SYSTEM AGAIN 
The programme will now proceed to Step 8. 
( iv) Step 4 
The programme Is now ready to run under any load condition and will 
display the following:-
THE DISTRIBUTION TRANSFORMER TAP SETTINGS HAVE NOW BEEN SET 
DO YOU WISH TO RUN THE SYSTEM UNDER A SPECIFIED LOAD CONDITION 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
A 2 command will result in the programme proceeding to Step 5. 
A 1 command will initiate the following display:-
ENTER LOAD (PER UNIT OF MAXIMUM DEMAND) 
> 
Note:- This value of per unit load must be within the system minimum and 
maximum per unit load ranges shown in the voltage profile displays 
of Step 3. 
After entering the desired per unit load of the system, a voltage profile of 
the critical feeder at the desired per unit load will be displayed. 
The programme will now request the following:-
DO YOU WISH TO RUN THE SYSTEM UNDER A DIFFERENT LOAD CONDITION 
PLEASE PRESS 
(1) . . . . .YES 
(2 ) NO 
A 2 command will result in the programme proceeding to Step 5. 
A 1 command will result in the programme looping back to the ENTER LOAD 
(PER UNIT OF MAXIMUM DEMAND) display in Step 4. The programme can now 
be rerun from this point with a different value of system per unit load. 
(v) Step 5 
The programme wil l now ask the following:-
DO YOU REQUIRE TAP SETTINGS FOR THE ZONE TRANSFORMERS 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
Irrespective of which command is initiated the programme wil l determine 
the best values of the Zone Transformer tap settings from no load to full 
load for the initial system data conditions. 
A 1 command however would result in a display of the zone transformer tap 
settings and current ranges. 
The programme will now proceed to Step 6. 
(vi) Step 6 
If the stated percentage of sub station load on the crit ical feeder in 
Step 2 is 100% the programme wil l proceed to Step 8. 
If the stated percentage of sub station load on the crit ical feeder is less 
than 100% the programme wil l display the following:-
DO YOU REQUIRE DETAILS OF OTHER FEEDERS 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
A 2 command wi l l resul t in the programme proceeding to Step 8 
A 1 command wi l l resul t in the following display:-
THE PERCENTAGE OF SUB STATION LOAD ON ALL FEEDERS 
(INCLUDING CRITICAL AND SECONDARY) SHOULD TOTAL 100% 
EXACTLY. PLEASE CHECK THIS TOTAL BEFORE PROCEEDING 
PRESS ANY NUMERIC KEY TO PROCEED AFTER THIS CHECK 
HAS BEEN MADE 
• • • • • î l e * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
The pressing of any numeric key wi l l resul t in the following programme 
requests being displayed In sequential o r d e r . 
ENTER LOAD (PER UNIT OF MAXIMUM DEMAND) 
STATE FEEDER IDENTIFICATION NUMBER 
PERCENTAGE OF SUB STATION LOAD ON FEEDER NUMBER-
ENTER SYSTEM DATA FILE FOR FEEDER NUMBER-
> 
After entering the system data fi le for the feeder required a voltage profile 
of the feeder at the specified value of system load will be displayed. 
The programme wil l now display the following:-
DO YOU REQUIRE DETAILS OF THIS FEEDER UNDER A DIFFERENT LOAD CONDITION 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
A 2 command wil l result in the programme proceeding to Step 7, 
A 1 command would initiate the following dlsplay:-
ENTER LOAD (PER UNIT OF MAXIMUM DEMAND) 
After entering the desired per unit load of the system a voltage profile of 
the feeder at the specified value of system load will be displayed. 
The programme will now display the following:-
DO YOU REQUIRE DETAILS OF THIS FEEDER UNDER A DIFFERENT LOAD CONDITION 
PLEASE PRESS 
(1 ) YES 
( 2 ) . . . . . N O 
A 2 command wil l result in the programme proceeding to Step 7. 
A 1 command wi l l result In the programme looping back to the second ENTER 
LOAD (PER UNIT OF MAXIMUM DEMAND) display in step 6. The programme can 
now be rerun from this point with a different value of system per unit load. 
(v i i ) Step? 
The programme wil l now display the following:-
DO YOU REQUIRE DETAILS OF OTHER FEEDERS 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
A 2 command wi l l result in the programme proceeding to Step 8. 
A 1 command wi l l result in the programme returning to the f i rs t ENTER LOAD 
(PER UNIT OF MAXIMUM DEMAND) display in step 6. The programme can now 
be rerun from this point for a different feeder. 
(viii) s t e p s 
The programme will now display the following:-
DO YOU WISH TO RUN THIS PROGRAMME AGAIN 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
A 2 command would end the programme run. 
A 1 command would return the programme to the beginning of step 1 where 
the programme run selection must be made. 
3.3 PROGRAMME LIMITS 
The programme will operate within the following Hmits:-
( i ) Maximum number of zone transformers 
(Note: Al l zone transformers must have 
some ratings and some tap scal ings) 
( i i) Maximum number of zone transformer tap 
settings 
(iii) Maximum number of distribution transformer 
tap settings 
( iv) Maximum number of feeders 
= unlimited 
= 30 
10 
unlimited 
(v ) Maximum number of nodes per feeder = 100 
(Note: Includes "feeder" transformer nodes, 
"feeder" tee section nodes and "feeder branch" 
transformer nodes) 
Warnings will be displayed by the programme if distribution transformer 
secondary voltages are outside the limits of 0.98 to 1.06 per unit. 
The maximum voltage limit ensures low voltage consumers do not receive 
overvoltage supplies. 
The minimum voltage limit ensures low voltage consumers do not receive 
undervoltage supplies by allowing for a 4% voltage drop from the 
distribution transformer to the customer supply point. 
CHAPTER 4 
WORKED EXAMPLES 
4.1 SCOPE 
In order to assist with the use of this programme for those not familiar with 
the technique, six worked examples are shown In this chapter. 
These examples demonstrate how the programme will accept suitable 
system data, recommend modifications to variable system data and If 
necessary recommend design changes to the system. 
4.2 EXAMPLES 
These examples are listed below:- Rage 
1. System set up with suitable data selected by operator. 39 
2. System set up from a low tap setting load condition. 48 
3. System set up from a high tap setting load condition. 60 
4. System set up from a low value of selected per unit 
voltage on 415 volt side of distribution transformers. 74 
5. System set up from a high value of selected per unit 
voltage on 415 volt side of distribution transformers. 91 
6. System which requires design changes to ensure that 
the system voltages do not exceed prescribed limits. 107 
EXAilPLE 
System Set Up With Suitable Data Selected By Operator 
PLEASE SUPPLY THE FOLLOWINS INFORMfiTIOM 
ZONE SUB STRTION NUMBER 
> 1 . 12 
NUMBER OF ZONE TRANSFORMERS 
> 2 
KVA RATING OF EACH ZONE TRANSFORMER 
> 5000 
PERCENTAGE IMPEDANCE OF EACH ZONE TRANSFORMER 
> 7 
SYSTEM POWER FACTOR AT ZONE TRANSFORMERS 
( P R E F I X LAGGING POWER FPCT.ORS WITH A NEGATIVE SIGN - < i . e . - 0 . 9 9 ) ) 
> - 0 . 9 8 5 
SYSTEM BASE<MVA) 
> 10 
FEEDER RATED VOLTAGE(KV) 
>11 
TOTAL SUB STATION LOAD AT MAXIMUM DEMAND(KVA) 
>10000 
TOTAL SUB STATION LOAD AT MINIMUM DEMAND(KVA) 
> 5000 
TAP SETT ING LOAD (PER UNIT OF MAXIMUM DEMAND) 
> . 7 
VALUE OF PER UNIT VOLTAGE ON HIGH VOLTAGE SIDE OF ZONE TRANSFORMERS 
> 1 .01 
- j r 
o 
DESIRED VfiLUE OF PER UNIT VOLTOGE ON dl5 VOLT SIDE OF DISTRIBUTION TRANSFORMERS 
> 1 .03 
PERCENTAGE OF SUB STATION LOAD ON CRITICAL FEEDER 
> 20 
ENTER SYSTEM DATA FILE FOR CRITICAL FEEDER 
>3ADD BAR.DATA21 
>|<)k>K>K)K>k>K>K>K>K>K>K>HH<>K>K>K>K>K>K>k>K>l<H<>K>K>K>K>kH<>K>KH<>K>K>K>K>KH<>K)K>K̂  
>X)K 
>K>K ZONE SUB STATION NUMBER 1.12 >K>K 
H«« 
>KH< NUMBER OF ZONE TRANSFOeMERS= 2. »")< 
>XH< 
»<>K RATING OF EACH ZONE TRANSFORMER= 5000.00 KVA >K>K 
H«« 
HOK IMPEDANCE OF EACH ZONE TRANSFORMER= 7.007. H<>K 
»«K >K>K 
>K* SYSTEM POWER FACTOR AT ZONE TRANSFORMERS= -.985 
H<>K ** 
>X>K SYSTEM BASE=10.00 MVA ** 
MoK ** 
)K>K FEEDER VOLTAGE RATING= 11.00 KV >KH< 
)K>k 
>K>X MAXIMUM SUB STATION DEMAND= 10000.00 KVA >I<>K 
>|<>K 
5toK MINIMUM SUB STATION DEMAND= 5000.00 KVA m 
>k>K >I<H< 
)X>I< TAP SETTING LOAD (PER UNIT OF MAXIMUM DEMAND) = .700 >K>K 
>I<'K 
X(>K PER UNIT VOLTAGE ON HIGH VOLTAGE SIDE OF ZONE TRANSF0RMERS=1 .010 >i<>K 
)X>K ** 
>K>K NOMINATED PER UNIT VOLTAGE ON 415 VOLT SIDE OF DISTRIBUTION >kH< 
Xotc TRANSFORMERS FOR TAP SETTING LOAD OF .700 SPECIFIED=1 .030 »«H 
>K>K 
)k>K>K)1<H<)H>K>k>K>K>K>KH<>K*>K>K>(<>K>k>K>K>K>K>K>K>KH<>K>K>K>K>K>K>K>KH<>K>HH<>K* 
- C 
FEEDER 
)K)K>KH<>K>K)(<>K>l<>t<>K)KH<>k)K>K>K>K)«>KH<>K>K)K*>K>K>K>k>l<5f<>t<M<>K>K>K>k*>KĤ  
* CRITICAL FEEDER >K 
H< DATA FILE NUMBER 21.00 >K 
>K PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 >K 
>K MAXIMUM DEMAND LOAD <PER UNIT VALUE)=1.00 * 
>K>K>K>l<>k>KH<>KH<>K>K>K>K>K>l<>K>k>K>K>K>K>K*>K>k>K>K>K>K>K>K>K>HH{>K>K>K>K>k>K>K>K̂  
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
NODE 
VOLTAGE 
(KV) 
CURRENT 
<AMPS) 
VOLTAGE 
<PER UNIT) 
VOLTAGE 
(V) 
TAP 
SETTING 
TAP 
SCALING 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
1 11 .37 95.696 1 .033 428.85 1 .992 1 .025 425.42 
• NODE 1 IS A REFERENCE POINT ONLY >K 
2 1 1 .37 95.696 .000 .OO 0 .000 .000 .00 
200 11.32 14.013 1 ,028 426.62 1 .992 1 .020 423.20 
201 11.29 7.007 1 .026 425.71 1 .992 1 .018 422.31 
3 11 .07 81.692 1.002 415.87 2 1.016 1 .018 422,52 
10.81 72.352 .000 .00 0 .000 .000 .OO 
400 10.75 16.345 .971 402.85 3 1 .042 1 .011 419.77 
401 10.73 7.007 .972 403.33 3 1 .042 1.013 420.27 
5 10.62 56.030 .966 401.03 3 1.042 1 .007 417.87 
6 10.30 44.357 .000 .OO 0 .000 .000 .OO 
600 10.23 21.014 .928 385.11 4 1.068 .991 411.29 
601 10. 19 11.673 .924 383^61 4 1 .068 .987 409.70 
602 10. 15 4.671 .926 384.27 4 1 .068 .989 410.40 
7 10.22 23.347 .OOO .00 0 .000 .000 .00 
700 10. 19 9.342 .929 385.51 4 1 .068 .992 411.72 
701 10.18 2.336 .928 385.21 4 1 .068 .991 411.41 
8 10.17 14.007 .000 .00 0 .000 ,000 .OO 
800 10. 13 11.673 .924 383.40 4 1 .068 .987 409.47 
801 10.10 7.007 .917 380.67 5 1.096 1 .005 417.22 
802 10.10 2.336 .917 380.37 5 1 .096 1 .005 416.89 
9 10. 16 2.336 .927 384.60 4 1 .068 .990 410.75 
sr 
)(< )|< >l< >)< H< »(< )l< Hi »(< >t< * H< H< ))< >l< >K >l< >l< H< H<)«>K )|< >l< >f: H< )|< )l< H< )l< >K 
>K C R I T I C A L F E E D E R >K 
>l< DOTPl F I L E NUMBER 2 1 . 0 0 H< 
>l< P E R C E N T P G F OF S U B S T O T I Q N LO«D ON F E E D E R = 2 0 . 0 0 H< 
K M I N I M U M DEMPIND L O P D i P E R U N I T OF MAX IMUM DEMAND) = . 5 0 >K 
>K>K>l<H<>K>)<>K>KH<>l<>H>K>K)K>H>k>K>k>l<>K>l<>KH<>l<>k)KH<>H>K)K))<>K>K>K>k>K>k>k>k>K>)̂  
F E E D E R 
T R A N S F O R M E R S E C O N D A R Y V O L T A G E S 
WITHOUT TAP A D J U S T M E N T S 
T R A N S F O R M E R S E C O N D A R Y V O L T A G E S 
W I T H TAP A D J U S T M E N T S 
NODE 
VOLTAGE 
<KV> 
CURRENT 
(AMPS ) 
VOLTAGE 
( PER U N I T ) 
VOLTAGE 
(V) 
TAP 
S E T T I N G 
TAP 
S C A L I N G 
VOLTAGE 
( P E R U N I T ) 
VOLTAGE 
(V ) 
1 11 . 2 7 4 9 . 6 0 5 1 . 0 2 4 4 2 5 . 1 5 1 . 9 9 2 1 . 0 1 6 4 2 1 . 7 5 
H< NODE 1 I S A R E F E R E N C E P O I N T ONLY H< 
2 1 1 . 2 7 4 9 . 6 0 5 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
2 0 0 11 . 2 4 7 . 2 6 4 1 . 0 1 9 4 2 3 . 0 0 1 . 9 9 2 1 . 0 1 1 4 1 9 . 6 2 
2 0 1 11 . 2 3 3 . 6 3 2 1 . 0 1 8 4 2 2 . 5 2 1 , 9 9 2 1 . 0 1 0 4 1 9 . 1 4 
3 1 1 . 1 1 4 2 . 3 4 6 1 . 0 0 6 4 1 7 . 3 5 2 1 , 0 1 6 1 . 0 2 2 4 2 4 . 0 2 
4 1 0 . 9 8 3 7 , ¡505 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
4 0 0 1 0 . 9 5 8 . 4 7 3 . 9 8 9 4 1 0 . 4 3 3 1 . 0 4 2 1 . 0 3 1 4 2 7 . 6 7 
4 0 1 1 0 . 9 3 3 . 6 3 2 . 9 8 9 4 1 0 . 6 0 3 1 . 0 4 2 1 . 0 3 1 4 2 7 . 8 5 
5 1 0 . 8 7 2 9 . 0 4 4 . 9 8 6 4 0 9 . 2 3 3 1 . 0 4 2 1 . 0 2 8 4 2 6 . 4 2 
1 0 . 7 1 2 2 . 9 9 3 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
6 0 0 1 0 . 6 7 1 0 . 8 9 3 . 9 6 6 4 0 0 i 6 9 4 1 . 0 6 8 1 . 0 3 1 4 2 7 . 9 4 
6 0 1 1 0 . 6 5 6 . 0 5 1 . 9 6 4 3 9 9 . 8 8 4 1 . 0 6 8 1 . 0 2 9 4 2 7 . 0 7 
6 0 2 1 0 . 6 3 2 . 4 2 1 . 9 6 4 4 0 0 . 1 1 4 1 . 0 6 8 1 . 0 3 0 4 2 7 . 3 2 
7 1 0 . 6 6 1 2 . 1 0 2 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
7 0 0 1 0 . 6 5 4 . 8 4 3 . 9 6 6 4 0 0 . 7 8 4 1 . 0 6 8 1 . 0 3 1 4 2 8 . 0 3 
7 0 1 1 0 . 6 4 1 . 2 1 1 . 9 6 5 4 0 0 . 6 2 4 1 . 0 6 8 1 . 0 3 1 4 2 7 . 8 6 
8 1 0 . 6 4 7 . 2 6 1 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
8 0 0 1 0 . 6 1 6 . 0 5 1 . 9 6 3 3 9 9 . 6 3 4 1 . 0 6 8 1 . 0 2 8 4 2 6 . 8 1 
8 0 1 1 0 . 6 0 3 . 6 3 2 . 9 6 0 3 9 8 . 2 6 5 1 . 0 9 6 1 . 0 5 2 4 3 6 . 5 0 
8 0 2 1 0 . 6 0 1 . 2 1 1 . 9 5 9 3 9 8 . 1 0 5 1 . 0 9 6 1 . 0 5 1 4 3 6 . 3 2 
9 1 0 . 6 3 1 . 2 1 1 . 9 6 5 4 0 0 . 2 9 4 1 . 0 6 8 1 . 0 3 0 4 2 7 . 5 1 
j r 
COMMENTS ON SYSTEM:-
>K>H>K)K>K>k>l<)H>l<>K>K>K>K>K>K>K>K))<>KH<>K>k>l<H<>K>k>K>kH<>K>K>K>H>K>k)k>K>KH<Ĥ^ 
ALL SYSTEM VOLTftGES ORE WITHIN THE LIMITS OF 0.98 PER UNIT TO 1.06 PER UNIT 
^ W W W si/ nI/ ̂ i/ W W W nÎ  W ̂ i/sI/vl/ \l/ \l/\l/ \i/\i/ \i/ \i/\l/\l/\l/\i/ \i/\i/\i/ vi/\i/\iy «i/vi/xi/ \i/ vi/ vi/\i/\i/ ô u/o/ \i/\t/ vi/vi/vi/ ̂  ^ T' 'TV'T̂  n̂  ^ /̂ĵ /̂T̂  /jv̂  ̂  HV ^ ̂  /Js /̂tv/TV /̂V nSnS/tsîv /t̂  /tŝ /tx ^ ^ n̂  rts /JV n> ̂  /̂tv ̂  nV /Js ^ ^ n» 
DO YOU WISH TO RUN THE SYSTEM PIGfllN 
PLEASE PRESS 
(1)....YES 
<2) NO 
> 2 
THE DISTRIBUTION TRANSFORMER TAP SETTINGS HAVE NOW BEEN SET 
DO YOU WISH TO RUN THE SYSTEM UNDER A SPECIFIED LOAD CONDITION 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
> 1 
ENTER LOAD(PER UNIT OF MAXIMUM DEMAND) 
> . 6 
4r 
4r-
)K>K)<<)|<)KH<>K>K>K>l<)K>HH<>k>K>K>K>K>l<>)<>l<>KH<>K>K>l<>k>K)!<>l<>K>k>K>K>K)K>K>K 
H< CRITICfiL FEEDER >K 
>K DfiTfi FILE NUMBER 21.00 * 
* PERCENTAGE OF SUB STATION LORD ON FEEDER= 20.00 >K 
* LOAD<PER UNIT OF MAXIMUM DEMAND)= .60 * 
)K>K>K>K>K>kH<>l<>K>K>k>KH<>K>K>k>k>K>K>l<>K>K>k>K>K>K>H>KH<>k>l<>K>K>K>K>KH<)K>K>K* 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
NODE 
VOLTAGE 
(KV) 
CURRENT 
(AMPS) 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
TAP 
SETTING 
TAP 
SCALING 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
1 11 ,35 58.801 1.031 428.07 1 .992 1 .023 424.64 
>k NODE 1 IS A REFERENCE POINT ONLY >K 
2 11 .35 58.801 ,000 .00 0 .OOO .000 .00 
200 11 .32 8-611 1 .026 425.72 1 .992 1 .018 422,31 
201 11 .30 4.305 1 .024 425.15 1 .992 1 .016 421.75 
3 11.16 50.196 1.010 419.02 2 1 .016 1 .026 425.72 
4 11 .00 44.457 .000 ,00 0 .000 .000 .00 
400 10.97 10.043 .990 410.84 3 1 .042 1.032 428.10 
401 10.95 4.305 .991 411.07 3 1.042 1 .032 428.34 
5 10.88 34.428 .987 409.50 3 1,042 1 .028 426.70 
6 10.68 27.255 .000 .00 0 .000 .000 .OO 
600 10.63 12.912 .962 399.42 4 1 .068 1 .028 426.58 
601 10.61 7.172 .960 398.46 4 1 .068 1 .025 425.55 
602 10.59 2.870 .961 398.77 4 1 ,068 1 .026 425.89 
7 10.63 14.346 .000 .OO 0 .OOO .000 .00 
700 10.61 5.740 .963 399.56 4 1.068 1 .028 426.73 
701 10.60 1 .435 .962 399.37 4 1 .068 1 .028 426.53 
8 10.60 8.607 .000 ,00 0 .000 .000 ,00 
800 10.57 7. 172 ,960 398.21 4 1 .068 1 .025 425.29 
801 10.56 4.305 ,956 396.57 5 1.096 1 .047 434.64 
802 10.55 1 .435 ,955 396.37 5 1 .096 1 .047 434.42 
9 10.59 1 .435 ,961 398.98 4 1 ,068 1 .027 426.11 
DO YOU WISH TO RUN THE SYSTEM UNDER A DIFFERENT LOAD CONDITION 
PLEASE PRESS 
( 1 ) YES 
(2)....NO 
>2 -r 
DO YOU REQUIRE TAP SETTINGS FOR THE ZONE TRANSFORMERS 
PLEftSE PRESS 
(1) . . . .YES 
(2 ) NO 
> 1 
^ si/ ^ WnÎ^ Ni/ vi/ \i/\Lr si/\i/ \i/\i/\i/ vi/ vi/vi/ vi/ \i/ nN ̂  fT- n̂  ̂  T- T» '» ̂  TN ̂  n\ /Ĵ  /t̂  ^ ^ ̂  n* ̂  ̂  ^ /JS ^ ̂  
>K ZONE TRANSFORMER TOP SETTINGS * 
* AND CURRENT RANGES * 
sl̂sl̂  W W St Ni/ si/ U/ VVsl/ sir si/ \1/ \1/ \i/ U/\l/ VU vl/vl/ vl/ T̂  'T* ̂  »1» /n M» /T* ^ ̂  'T* /p' f* /t> 'n I* ̂  /p ̂  'n 'T̂  ̂  ^ t» 
EACH ZONE TRANSFORMER 
>l<>K>l<>K>K>KH<)KH<>K>K>K)X>kH<>K>K>KH<>KH<>K>KH<>K>K>loK>K>K>K 
TOTAL SYSTEM CURRENT RANGE 
TAP 
SETTING 
TAP 
SCALING 
CURRENT SETTING 
(AMPS) 
CURRENT RANGE 
(AMPS) (AMPS) 
5 
6 
7 
8 
9 
10 
1 . 0 2 5 6 
1 .0389 
1 . 0 5 2 6 
1.0666 
1 . 0 8 1 1 
1 .0959 
.000 
3 5 . 0 7 2 
7 9 . 2 7 6 
124.926 
1 7 4 . 3 3 5 
2 2 2 . 5 2 1 
.000 
3 5 . 0 7 2 
79.276 
124.926 
1 7 4 . 3 3 5 
2 2 2 . 5 2 1 
3 5 . 0 7 2 
79.276 
124.926 
1 7 4 . 3 3 5 
TO 2 2 2 . 5 2 1 
TO 239.395 
TO 
TO 
TO 
TO 
.OOO 
7 0 . 1 4 3 
1 5 8 . 5 5 2 
249.853 
348.670 
445.042 
TO 7 0 . 1 4 3 
TO 1 5 8 . 5 5 2 
TO 249.853 
TO 348.670 
TO 445.042 
TO 478.790 
4r 
ON 
DD YOU REQUIRE DETPIILS OF OTHER FEEDERS 
PLEASE PRESS 
(1) . . .-YES 
(2 ) NO 
> 2 
DO YOU WISH TO RUN THIS PROGRAMME OGftIN 
PLEftSE PRESS 
< 1 ) YES 
(2) NO 
> 2 
4r-
EXAMPLE 2. 
System Set Up From A Low Tap Setting Load Condition 
P L E A S E S U P P L Y THE FOLLOWING INFORMAT ION 
ZONE BUB S T A T I O N NUMBER 
> 1 
NUMBER OF ZONE TRANSFORMERS 
>2 
KVA R A T I N G OF EACH ZONE TRANSFORMER 
> SOOO 
PERCENTAGE IMPEDANCE OF EACH ZONE TRANSFORMER 
>7 
SYSTEM POWER FACTOR AT ZONE TRANSFORMERS 
( P R E F I X LAGG ING POWER FACTORS WITH A N E G A T I V E S I G N - ( i . a . - 0 . 9 9 ) ) 
> - 0 . 9 0 5 • 
SYSTEM BASE<MVA) 
> 10 
FEEDER RATED VOLTAGE<KV) 
>11 
TOTAL BUB S T A T I O N LOAD AT MAXIMUM DEMAND<KVA) 
> 1 0 0 0 0 
TOTAL SUB S T A T I O N LOAD AT MINIMUM DEMAND(KVA) 
> 5 0 0 0 
T A P S E T T I N G LOAD (PER UN IT OF MAXIMUM DEMAND) 
> .6 
VALUE OF PER UN IT VOLTAGE ON H IGH VOLTAGE B I D E OF ZONE TRANSFORMERS 
> 1 . 0 1 
v O 
D E S I R E D V A L U E QF P E R U N I T V O L T A G E ON d l 5 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 .01 
P E R C E N T A G E OF S U B S T A T I O N L O A D ON C R I T I C A L F E E D E R 
> 2 0 
E N T E R S Y S T E M D A T A F I L E F O R C R I T I C A L F E E D E R 
> 3 A D D B A R . D A T A I 9 
H<M< 
HoK 
H<>K 
>K>K 
>k>K 
m 
M<>X 
m 
>K>K 
>KH< 
H<>K 
H<>X 
>I<)K 
>K>K 
MoX 
HoK 
>KH< 
>K>K 
)k>K 
> K H < 
HOK 
>K)X 
>K>K 
HOK 
Z O N E S U B S T A T I O N N U M B E R 1 . 0 0 
N U M B E R O F Z O N E T R A N S F O R M E R S = 2 . 
R A T I N G OF E A C H Z O N E T R A N S F O R M E R = 5 0 0 0 . 0 0 K V A 
I M P E D A N C E Q F E A C H Z O N E T R A N S F O R M E R = 7.007. 
S Y S T E M P O W E R F A C T O R AT Z O N E T R A N S F O R M E R S = - . 9 8 5 
S Y S T E M B A S E = 1 0 . 0 0 M V A 
F E E D E R V O L T A G E R A T I N G = 1 1 . 0 0 KV 
M A X I M U M S U B S T A T I O N D E M A N D = 1 0 0 0 0 . 0 0 K V A 
M I N I M U M S U B S T A T I O N D E M A N D = 5 0 0 0 . 0 0 K V A 
T A P S E T T I N G L O A D <PER U N I T O F M A X I M U M D E M A N D ) = . 6 0 0 
m 
HOK 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
m 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
H<H< 
P E R U N I T V O L T A G E O N H I G H V O L T A G E S I D E O F Z O N E T R A N S F 0 R M E R S = 1 .010 H<H< 
HOK 
N O M I N A T E D P E R U N I T V O L T A G E O N 4 1 5 V O L T S I D E O F D I S T R I B U T I O N H<H< 
T R A N S F O R M E R S F O R T A P S E T T I N G L O A D O F .600 S P E C I F I E D = 1 .010 H<H< 
H<H< 
O 
* CRITICAL FEEDER >X 
H< DfiTfl FILE NUMBER 19.00 * 
* PERCENTAGE OF SUB STftTIQN LOfiD ON FEEDER= 20.00 * 
* MAXIMUM DEMAND LOAD (PER UNIT VALUE) =1.00 >K 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
NODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 .20 97.006 1 .017 421.95 1 .992 1 .009 418.57 
2 10.90 83.148 -986 409.27 1 .992 .978 405.99 
3 10.63 73.906 .OOO .00 0 .000 .000 .00 
300 10.57 16.174 .955 396.13 2 1 .016 .970 402.46 
301 10.55 6.933 .956 396.57 2 1 .016 .971 402.91 
4 10.43 57.755 .949 393.95 2 1.016 .964 400.25 
5 10. 10 46.203 .000 .00 0 .000 .000 .00 
500 10.03 20.794 .910 377.67 3 1 .042 .948 393.53 
501 9.99 11.551 .906 376.19 4 1 .068 .968 401.77 
502 9.95 4.622 .908 376.. 79 4 1 .068 .970 402.41 
6 10.01 25.414 .000 .00 0 .OOO ,000 .00 
600 9.98 9.245 .910 377.73 3 1 .042 .948 393.59 
601 9.97 2.311 .909 377.44 3 1 .042 .948 393.29 
7 9.96 16.171 .000 .00 0 .000 .000 .00 
700 9.91 11.551 .904 375.36 4 1 .068 .966 400.88 
701 9.89 6,933 .898 372.71 4 1 .068 .959 398.05 
702 9.88 2.311 .897 372.41 4 1 .068 .958 397.73 
8 9.94 4.622 .907 376.25 4 1 .068 .968 401.84 
9 9.93 2.311 .000 .00 0 .OOO .000 .00 
900 9.92 2.311 .905 375.68 4 1.068 .967 401.22 
lARNING >«>«>!'.X<)f<)« SECONDARY VOLTAGE BELOW 0.98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 2 
WARNING >k>K>KiK>K>i< SECONDARY VOLTAGE BELOW 0.98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 300 
WARNING >l«X>K)f<>K>X SECONDARY VOLTRGE BELOW 0 . 9 S PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 301 
WARNING >l<>k>K)X>H>K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING >K>K>KH<>K>K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 500 
WARNING >)«K>K)K>K>K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 501 
WARNING >K>K>K>K>f<>K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 50; 
WARNING >k>K>K>k>K>K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 600 
WARNING XoKXofoK)« SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 601 
WARNING >l<>kH<>K»<H< SECONDAR'Y VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 700 
WARNING >K>K>K)«>KH< SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 701 
WARNING )K>K>XH<H<>K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 702 
WARNING )«)X)K)«>KH< SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING 5)<))<>K))<»«K SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 900 
v n 
[V) 
>|<H<>K>k>K>K>K>K)k>K>k>k>K>K>K>kH<>K>l<>K>K>K>k>i<>k>K>k>K>K>K>)<>k)k>KH<>k>)<>K>l<>k>l<)̂  
H< CRITICAL FEEDER >K 
)K DftTfi FILE NUMBER 19.00 >K 
* PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 >k 
>K MINIMUM DEMAND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 H< 
W %i/ si/ vi/ U/ \1/ \1/ \1/ vl/ \1/ \1/ ̂ l/^i/ %!/ vl/ \1/\1/ \ly\ly \I/ \1/ \1/ \1/ vlrsi/ U/ \l/^l/ \1/ \1/ \1/ \1/ \1/ U/ vl/ vl/ \i/ vl/ vJ/ \ly vly \ly /y\ /jN /IN /jv / j \ /TV /jx ŷN /yv /js /jv /js /yv ^ /jv ^ /JN /J\ ̂  /ys ̂  /J\ /f\ ̂  ^ ^ ^ ^ ^ 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
NODE <KV) (AMPS) (PER UNIT) (V) SETTING " SCALING (PER UNIT) (V) 
1 11.11 50.260 1 .008 418.13 1 . 992 .999 414.79 
2 10.96 43,080 .991 411.44 1 .992 .983 408.14 
3 10.82 3B.291 .000 .OO 0 .000 .000 .00 
300 10.79 8^380 .975 404.45 2 1 .016 .990 410.92 
301 10.77 3.592 .975 404.60 2 1.016 .991 411.08 
10.71 29.923 .971 403.07 2 1 .016 .987 409.51 
5 10.54 23.938 .OOO .00 0 .000 .000 .OO 
500 10.50 10.774 .950 394.33 3 1 .042 .990 410.89 
501 10.47 5.985 .948 393.52 4 1 .068 1 .013 420.28 
502 10.46 2.395 .949 393.73 4 1 .068 1 .013 420.50 
6 10.49 13.167 .000 .00 0 .000 -000 .00 
600 10.47 4.790 .950 394 .- 23 3 1 .042 .990 410.79 
601 10.47 1 . 197 .950 394.07 3 1 .042 .989 410.62 
7 10.46 8.378 .000 .00 0 .000 .000 .00 
700 10.44 5.985 .947 392.94 4 1 .068 1 .011 419.66 
701 10.42 3.592 .944 391.61 4 1 .068 1 .008 418.24 
702 10.42 1.197 .943 391.45 4 1 .068 1 .007 418.06 
8 10.45 2.395 .948 393.43 4 1.068 1 .012 420.18 
9 10.45 1 . 197 .000 .OO 0 .000 .000 .00 
900 10.44 1-197 .947 393.11 4 1 .068 1 .01-2 419.84 
CO 
COMMENTS ON SYSTEM:-
>K*)K >!<*>(< H<)K>)<>K)<*>K>t< He >K>K>K)K*>K>K >!<)(< H<>K>K>)<>)<)(<>I<>K>KH<)K)1<* 
TO INCREASE THE TRANSFORMER SECONDARY VOLTAGES PLEASE RUN SYSTEM 
AGAIN AND INCREASE THE TAP SETTING LOAD 
H<>K)K>KH<>k>K)i<>K>KH<)<>K>K)K>K>KH<>KH<>K>K>KH<H<>K)K>KH<>k>K>k)K>k>K>l<>K>k>l<)K>K>K5̂  
DO YOU WISH TO RUN THE SYSTEM AGAIN 
PLEASE PRESS 
< 1) YES 
(2) NO 
> 1 
TAP SETTING LOAD <PER UNIT OF MAXIMUM DEMAND) 
> .9 
VALUE OF PER UNIT VOLTAGE ON HIGH VOLTAGE SIDE OF ZONE TRANSFORMERS 
>1.01 
DESIRED VALUE OF PER UNIT VOLTAGE ON 415 VOLT SIDE OF DISTRIBUTION TRANSFORMERS 
> 1 .01 
ENTER SYSTEM DATA F I L E FOR CRITICAL FEEDER 
>3ADD BAR.DATA19 
j r 
>KH< H<>K 
m Z O N E S U B S T A T I O N N U M B E R 1 . 0 0 >K>K 
)«H< >K>K 
* * NUMBER OF Z O N E T R f i N S F G R M E R S = 2 . >k>K 
m R A T I N G OF E A C H Z O N E T R f l N S F O R M E R = 5 0 0 0 . 0 0 KV f t H<>K 
>K>K »<>K 
>K>K I M P E D A N C E O F E A C H Z O N E T R A N S F O R M E R = 7 . 0 0 7 . >K>K 
^^ 
>l<>k S Y S T E M POWER F A C T O R A T Z O N E T R A N S F O R M E R S = - . 9 8 5 >k>K 
)X>K )«>K 
XoK S Y S T E M B A S E = 1 0 . 0 0 MVA >K>k 
>K>k >KH< 
»OK F E E D E R V O L T A G E R A T I N G = 1 1 . 0 0 K V >KH< 
HoK 
H<>K M A X I M U M S U B S T A T I O N DEMAND= 1 0 0 0 0 . 0 0 K V A >K>K 
H<>K HoX 
>k>K M I N I M U M S U B S T A T I O N DEMAND= 5 0 0 0 . 0 0 K V A >K>i< 
H<>K XOK 
>k>X T A P S E T T I N G L O A D ( P E R U N I T O F M A X I M U M DEMAND) = . 9 0 0 >K>X 
)«»< >(<)« 
>kH< P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F 0 R M E R S = 1 . 0 1 0 >X)K 
>k>K >K>K 
>K>K N O M I N A T E D P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E O F D I S T R I B U T I O N >K>« 
HoK T R A N S F O R M E R S F O R T A P S E T T I N G L O A D OF . 9 0 0 S P E C I F I E D = 1 . 0 1 0 >X>K 
>K>I< >K>K 
vl/vl/\t/\l/\l/«l/\l/\l/\l/\I/\l/\l/\̂  
V T l 
* CRITICfiL FEEDER 
>k DOT A FILE NUMBER 19.00 )« 
* PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 ^ 
* MAXIMUM DEMAND LOAD (PER UNIT VALUE)=1.00 >K 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
NODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 1 1 .20 97.006 1 .017 421.95 1 , 992 1 .009 418,57 
2 10.90. 83.148 .986 409.27 2 1 .016 1 .002 415.82 
3 10.63 73.906 ,000 .00 0 ,000 .000 .00 
300 10.57 16:174 ,955 396.13 3 1 .042 .995 412.76 
301 10.55 6.933 ,956 396.57 3 1 ,042 .996 413.22 
a 10.43 57,755 .949 393,95 3 1 ,042 .989 410.50 
5 10. 10 46.203 .000 ,00 0 ,000 .000 .00 
500 10.03 20.794 .910 377,67 5 1 .096 .997 413.92 
501 9.99 11.551 .906 376,19 5 1 .096 .994 . 412.31 
502 9.95 4.622 .908 376.79 5 1 .096 .995 412.96 
6 10.01 25.414 .OOO ,00 0 .000 .000 .00 
600 9,98 9.245 .910 377:73 5 1 .096 .998 413.99 
601 9.97 2.311 .909 377.44 5 1 .096 .997 413.67 
7 9.96 16.171 .000 ,00 0 .000 .000 .00 
700 9.91 11.551 .904 375.36 5 1 .096 .991 411.39 
701 9.89 6.933 .898 372,71 5 1 .096 .984 408.49 
702 9,88 2.311 .897 372.41 5 1 ,096 ,984 408.16 
8 9.94 4.622 .907 376,25 5 1 .096 ,994 412.37 
9 9,93 2,311 .000 ,00 0 .000 ,000 .00 
900 9.92 2.311 .905 375,68 5 1 .096 .992 411.74 
ON 
H< * )(<))< >(< >k H< )(< >K >k >K >k H< >l< >)< >l< )(< >l< >k >K >k >K >k H< H< >l< H< H< >l< >)< ̂  
»< CRITICOL FEEDER m 
>« DftTft FILE NUMBER 19.00 »< 
>K PERCENTAGE OF SUB STOTION LOfiD ON FEEDER= 20.00 >l< 
>X MINIMUM DEMfiND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 >K 
>)<H<>k>k>K>l<>KH<>K>k>K>K>K>K)K>K>K>K>l<>K>KH<>k>K>l<>)<>K)<>K>K>k>l<H<H<>K>K>k>K>K>k̂  
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP 
NODE (KV) (AMPS) (PER UNIT) (V) SETTING 
1 1 1 . 1 1 50.260 1 .008 4 1 8 . 1 3 1 
2 10.96 43.080 .991 4 1 1 . 4 4 2 
3 10.82 38.291 .000 .OO 0 
300 10.79 8^380 .975 404.45 3 
301 10.77 3.592 .975 404.60 3 
4 1 0 . 7 1 29.923 .971 403.07 3 
5 10.54 23.938 .000 .00 0 
500 10.50 10.774 .950 394.33 5 
501 10.47 5.985 .948 393.52 5 
502 10.46 2.395 .949 393.73 5 
6 10.49 1 3 . 1 6 7 .000 .00 0 
600 10.47 4.790 .950 394^23 5 
601 10.47 1 . 197 .950 394.07 5 
7 10.46 8.378 .OOO .00 0 
700 10.44 5.985 .947 392.94 5 701 10.42 3.592 ,944 3 9 1 . 6 1 5 
702 10.42 1 . 197 .943 391 .45 5 
8 10.45 2.395 ,948 393.43 5 9 10.45 1 . 197 .000 .00 0 
900 10.44 1 . 197 .947 3 9 3 . 1 1 5 
TAP 
SCALING 
.992 
1 . 0 1 6 
.000 
1 .042 
1 .042 
1 .042 
.000 
1 .096 
1 .096 
1 .096 
.000 
1 .096 
1 .096 
.000 
1 .096 
1 .096 
1 .096 
1 .096 
.OOO 
1 .096 
VOLTAGE 
(PER UNIT) 
,999 
1 .007 
.000 
1 .016 
1 .016 
1 .012 
.000 
1 .041 
1 .039 
1 .040 
.000 
1 .041 
1 .041 
.000 
1 .038 
1 .034 
1 .034 
1 .039 
.000 
1 .038 
VOLTAGE 
(V) 
414.79 
418.02 
.00 
421 .44 
421 .60 
419.99 
.00 
432 . 18 
4 3 1 . 3 0 
4 3 1 . 5 3 
.00 
432.08 
431 .90 
.00 
430.66 
429.20 
429.02 
4 3 1 . 2 0 
.00 
430.85 
COMMENTS ON SYSTEM 
H<>k)1<)K)K>K>K>K>K>K>K>)<H<>l<H<>l<>K>KH<>k>K>l<>l<>K>)<>K)f:H<>k>K>l<)f:>l<H<>K>KH< 
OLL SYSTEM VOLTAGES PRE WITHIN THE LIMITS OF 0.98 PER UNIT TO 1.06 PER UNIT 
)H>H>H>K>KH<>K>K)(<>K)K>K>K)K>KH<>KH<)(<)(<>)<>KH<>KH<H<>)<>K>K>K>K>l<>K>t<>K>K>l<>K)(̂  
DO YOU WISH TO RUN THE SYSTEM PlGPlIN 
PLEOSE PRESS 
(1) ... .YES 
<2) NO 
> 2 
THE DISTRIBUTION TRANSFORMER TAP SETTINGS HOVE NOW BEEN SET 
DO YOU WISH TO RUN THE SYSTEM UNDER A SPECIFIED LOAD CONDITION 
PLEOSE PRESS 
<1) YES 
(2) NO 
) 2 
DO YOU REQUIRE TAP SETTINGS FOR THE ZONE TRANSFORMERS 
PLEASE PRESS 
< 1)....YES 
(2) NO 
> 1 
v n 
o o 
J/ \1/ \1/ >2/ y / W N1/ sI/ si/ ^i/ \I/ \i/\l/ \l/ vf/ vl/ vl/ \1/ \]/ vl/ U/ \1/ 
>K ZONE TRONSFORMER TOP SETTINGS H< 
»< ftND CURRENT RANGES >« 
^ ̂ Ĥ  Ĥ  ̂ ̂ ^ ^ ̂ Hi »K ̂K ̂ ^ ̂ ̂ ̂ ^ ̂ Hi JK 
EftCH 2DNE TRANSFORMER TOTAL SYSTEM CURRENT RANGE 
TAP 
SETTING 
TAP 
SCALING 
CURRENT SETTING 
(AMPS) 
CURRENT RANGE 
(AMPS) (AMPS) 
3 1.0000 .000 .000 TO 15.4.07 .000 TO 30.814 
4. 1.0126 15.407 15.407 TO 53.332 30.814 TO 106.663 
5 1.0256 53.332 53.332 TO 92.920 106.663 TO 185.840 
6 1.0389 92.920 92.920 TO 136.569 185.840 TO 273.137 
7 1.0526 136.569 136.569 TO 184.115 273.137 TO 368.230 
8 1.0666 ISA.115 184.115 TO 237.784 368.230 TO 475.568 
9 1.0811 237.784 237.784 TO 242.672 475.568 TO 485.345 
DO YOU REQUIRE DETAILS OF OTHER FEEDERS 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
> 2 
DO YOU WISH TO RUN THIS PROGRAMME AGAIN 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
> 1 
VD 
EXAMPLE 3. 
System Set Up From A High Tap Setting Load Condition 
P L E f t S E S U P P L Y T H E F O L L O W I N G INFORMAT ION 
>k>K>K>K>K>K>l<>K>K>K>)<>k>k>k>kH<>k>K>)<>K>K)<H<>K>J<>k>i<>K>K>l<>K>l<>)<H<>l<>l<>l<H<>)< 
ZONE S U B S T A T I O N NUMBER 
> 1 . 1 
NUMBER OF ZONE TRANSFORMERS 
> 2 
KVft R A T I N G OF EACH ZONE TRANSFORMER 
> 5 0 0 0 
P E R C E N T A G E IMPEDANCE OF EACH ZONE TRANSFORMER 
>7 
S Y S T E M POWER FACTOR AT ZONE TRANSFORMERS 
( P R E F I X L A G G I N G POWER F A C T O R S WITH A N E G A T I V E S I G N - ( i . e . - 0 . 9 9 ) ) 
> - 0 . 9 8 5 • ' 
S Y S T E M B A S E ( M V A ) 
> 10 
F E E D E R R A T E D V O L T A G E ( K V ) 
> 1 1 
TOTAL S U B S T A T I O N LOAD AT MAXIMUM DEMAND(KVA) 
> 1 0 0 0 0 
TOTAL S U B S T A T I O N LOAD AT MINIMUM DEMAND(KVA) 
> 5 0 0 0 
T A P S E T T I N G LOAD ( P E R U N I T OF MAXIMUM DEMAND) 
> . 7 
VALUE OF P E R U N I T V O L T A G E ON H I G H VOLTAGE S I D E OF ZONE TRANSFORMERS 
> 1 . 0 1 
D E S I R E D V f i L U E OF P E R U N I T VOLTP lGE ON ¿115 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 . 0 5 
P E R C E N T P G E OF S U B S T A T I O N L O A D ON C R I T I C A L F E E D E R 
> 2 0 
E N T E R S Y S T E M D A T A F I L E F O R C R I T I C A L F E E D E R 
>iDADD B A R . D A T A 2 1 
>k>1<>K>KH<>K>k>K>K>l<>)<>l<>«>l<H<>K)i<>K>kH<H<>K>K>k>k>)<>K>K>K>K)<>k>l<>K>l<>l<>K>K>K>KĤ  
>K>K>KH<>k>k>K>K>KH<>K>K>k>K>K>l<>l<>K>K>K>k*>k>k>K>K>K>K>K>K>K!<<-4<>K>)<>k>K>K>K>K>K>K 
>KH< HoX 
HoX ZONE S U B S T A T I O N NUMBER 1 . 1 0 >K>K 
>K>K >k>l< 
>K)X NUMBER OF Z O N E T R A N S F O R M E R S = 2 . >K>)< 
Hok )K)« 
H<>K R A T I N G OF E A C H Z O N E T R A N S F O R M E R = 5 0 0 0 . 0 0 K V A >K>K 
X<>i< H<X< 
XoK I M P E D A N C E OF E A C H Z O N E T R A N S F O R M E R = 7 . 00 " / . >k))< 
>k>k >K>|< 
H<)K S Y S T E M POWER F A C T O R AT Z O N E T R A N S F O R M E R S = - . 9 8 5 H<>K 
H<>K (X)« 
>K>K S Y S T E M B A S E = 1 0 . 0 0 MVA >k>K 
>t<H< >K>(< 
>K>K F E E D E R V O L T A G E R A T I N G = . 1 1 . 0 0 K V >k>k 
>K)X Xok 
Hok MAX IMUM S U B S T A T I O N DEMAND= 1 0 0 0 0 . 0 0 K V A XoK 
>K)K X<>« 
>k>K M I N I M U M S U B S T A T I O N DEMAND= 5 0 0 0 . 0 0 K V A HoK 
Ho« H<>K 
>k>l< T A P S E T T I N G L O A D ( P E R U N I T OF M A X I M U M DEMAND) = . 7 0 0 >k>K 
>!<)« »<>X 
m PER U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F 0 R M E R S = 1 . 0 1 0 >!<»< 
>KH< >K>K 
>k>K N O M I N A T E D P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N >X>K 
H<)X T R A N S F O R M E R S FOR T A P S E T T I N G L O A D OF . 7 0 0 S P E C I F I E D = 1 . 0 5 0 >k>K 
XoX XOK 
)k>K>k>k>k>KH<>K>k>k)K>k>k>K>K>k>K)kH<>k>k>k)k>l<>K>K>k>K>K>K>i<>K>k>K>K>)< >!<>«>« 
>k>k>k>l<>|<>K>k>K>k>K>l<>k>H>K>k>k>k>K>K>k>K>k>k>K>k>K>K>H>K>k>K>k>K>K>K>k>k>K>KH<>k)k>i<>̂  
O N 
r o 
>K)K>K)K>K>K>f̂>k>(<>K)K>(<>k>i<>f<H<)kH<>)<H<>K))<H<>l<>(<>K>K>K>K>K>k>l<H<>k>kH<>)<>K>l<̂  
>1< CRITICAL FEEDER »< 
>K DfiTfi FILE NUMBER 21.00 )K 
• PERCENTfiGE OF SUB STfiTION LORD ON FEEDER= 20.00 >K 
H< MPIXIMUM DEMAND LOAD (PER UNIT VALUE) =1.00 )K 
>K>|<>KH<>K>k>H>l<>K>k>k>k)K>K>k>K>K>K>k>K>l<>K>K>K>k>KH<>k>k>K>K>K>H)«))<>K>k>k>k>k>K>i<>K̂  
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE vIODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 .54 94.387 1 .049 435.51 1 .992 1 .041 432,03 >X NODE 1 IS A REFERENCE POINT ONLY >K 
2 11 .54 94.387 .000 .00 0 .000 .000 .OO 200 11 .49 13.822 1 .044 433.28 1 .992 1 .036 429.81 201 11 .47 6.91 1 1 .042 432.39 1 .992 1 .034 428.93 3 11 .25 80.575 1 .018 422.62 2 1 .016 1 .035 429.38 4 1 1.00 71.362 .000 .OO 0 .000 .000 .00 400 10.94 16.121 .987 409.73 2 1 .016 1 .003 416.29 401 10.91 6.911 .989 410.25 2 1 .016 1 .004 416.81 5 10.80 55.263 .983 408.02 3 1 .042 1 .024 425.16 6 10.49 43.750 .OOO .00 0 • OOO .000 .OO 600 10.42 20.726 .945 392.25 4 1 .068 1 .009 418.92 601 10.38 11.513 .942 390.78 4 1 .068 1 .006 417.35 602 10.35 4.607 .943 391.47 4 1 .068 1 .007 418.09 7 10.41 23.028 .000 .00 0 .000 .000 .00 700 10.38 9.214 .946 392.69 4 1 .068 1.011 419.40 701 10.37 2.304 .946 392.40 4 1 .068 1 .010 419.09 8 10.36 13.816 .000 .00 0 .000 .000 .00 800 10.32 11.513 .941 390.61 4 1 .068 1 .005 417.18 801 10. 30 6.911 .935 387.87 4 1 .068 .998 414,25 802 10.29 2.304 .934 387.57 4 1 .068 .997 413.93 9 10.35 2.304 .944 391.80 4 1 .068 1 .008 418.44 
ON 
U u 
>K >K >)<))< >K >K >1< >k H< >K >l< >k >(< H< H< >K >k >f< >k >(< >K >l< >l< >K >K >l< H< >K >k >k 
>X CRITICAL FEEDER >K 
>K DATA FILE NUMBER 21.00 )K 
>k PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 >K 
>X MINIMUM DEMAND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 * 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
40DE <KV) (AMPS) (PER UNIT) (V) SETTING• SCALING (PER UNIT) (V) 
1 11 .59 48.293 1 .054 437.39 1 .992 1 .046 433.89 
»< NODE 1 IS A REFERENCE POINT ONLY >K 
2 11 .59 48.298 .000 .00 0 .000 .000 .00 
200 11 .57 7.073 1.049 435.23 1 .992 1 .040 431.75 
201 1 1 .56 3.536 1 .048 434.76 1 .992 1 .039 431.28 
3 11 .44 41.230 1 .035 429.67 2 1 .016 1 .052 436.55 
¿1 11 .31 36.516 .000 .OO 0 .OOO .000 .00 
400 11 .28 8.249 1 .019 422.90 2 1 .016 1 .035 429.66 
401 11 .27 3.536 1 .020 423.10 2 1 .016 1 .036 429.87 
5 11 .21 28.278 1 .016 421.81 3 1 .042 1 .059 439.53 
6 1 1 .05 22.387 .000 ,00 0 .000 .000 .00 
600 11.01 10.606 .996 413.45 4 1 .068 1 .064 441.56 
601 10.99 5.891 .994 412.65 4 1 .068 1 .062 440.71 
602 10.97 2.358 .995 412.93 4 1 .068 1 .063 441.01 
7 1 1 .00 11.783 .000 .00 0 .000 .000 .OO 
700 10.99 4.715 .997 413.58 4 1 .068 1 .064 441.70 
701 10.98 1 . 179 .996 413.42 4 1 .068 1 .064 441.54 
8 10.98 7.069 .000 .00 0 .000 .000 .00 
BOO 10,96 5.891 .994 412.46 4 1 .068 1 .061 440.51 
801 10.94 3.536 .991 411.08 4 1 .068 1 .058 439.04 
802 10.94 1 . 179 .990 410.92 4 1 .068 1 .058 438.86 
9 10.97 1 . 179 .995 413.10 4 1 .068 1 .063 441.19 
WARNING >K>«>(<>KM<>K SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 6 0 0 
WARNING >k)X>K>K>K>K SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 601 
WARNING )«>«>loK>K>X SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 60: 
ON 
4 r 
WP1RNIN6 >k>X>X>K>K>)< S E C O N D f t R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 0 
W A R N I N G )t<>K>k>K>l<X< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 1 
W A R N I N G »<>K>I<>X)K)K S E C O N D A R Y V O L T A G E E X C E E D S 1 , 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 0 
W A R N I N G >K>X>K>I<>KH< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 
COMMENTS ON S Y S T E M : -
)(<>k)K>KiK>K>K>k>K)K>K>K>K>k>K>k>k>K>K>KH<>k>k>K)K)K>K>k>f<H<>K)i<)K>k>K.>K>K>k̂  
TO D E C R E A S E T H E T R A N S F O R M E R S E C O N D A R Y V O L T A G E S P L E A S E R U N S Y S T E M 
A G A I N A N D D E C R E A S E T H E T A P S E T T I N G LOAD 
>K>H>l<>K>k>K>K>K>K>K>k>K>k>k>K)k>K>k)K>k>k>K>K>k>K>K>k>KH<>K>K>k>)<>k>i<>k>K>l<>K>k>l<>k̂  
DO YOU W I S H TO R U N T H E S Y S T E M A G A I N 
P L E A S E P R E S S 
< 1) Y E S 
( 2 ) NO 
> 1 
T A P S E T T I N G L O A D ( P E R U N I T OF MAX IMUM DEMAND) 
> . 5 5 
V A L U E O F P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F O R M E R S 
> 1 . 0 1 
D E S I R E D V A L U E OF P E R U N I T V O L T A G E ON 4.15 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 , 0 5 
O N 
ENTER SYSTEM DPTf t F I L E FOR C R I T I C A L FEEDER 
>3i=lDD B f i R . D f i T P l 2 1 
)(<>K>K)k>K>l<>K>K>k>l<>KH<>l<>KH<>K>k>K>(<>K>K>K>K)K)i<>K)f<))<>k>K>K>K>kH<>K>f:>l<>̂  
>k>k>k>k>l<>K>K>K>f'*>K>t<>l<>K>K>K>)<>(<>KH<>KH<>k>k>K>K>k>k>K>K>K>l<iK>K>K>K>K>K)l<* 
XOX >K)j< 
H<>K ZONE SUB S T A T I O N NUMBER 1 . 1 0 >K>t< 
>K>K >K>|< 
>K>K NUMBER OF ZONE TRf lNSFORMERS= 2 . >K>« 
>k>l< >K>K 
>K>K R A T I N G OF EACH ZONE TRANSFORMER= 5 0 0 0 . 0 0 KVA H<>X 
Hok >|<H< 
Hok IMPEDANCE OF EACH ZONE TRANSFORMER= 7 . 0 0 7 . >t<>k 
>I<>K • . HoK 
>t<>K SYSTEM POWER FACTOR AT ZONE TRf lNSFORMERS= - . 9 8 5 XoK 
)«)« >!<>« 
>K>I< SYSTEM B A S E = 1 0 . 0 0 MVA >k>X 
»<>« H<X< 
>K>k FEEDER VOLTAGE R A T I N G = 1 1 . 0 0 KV HoK 
H<X< »OK 
XOX MAXIMUM SUB S T A T I O N DEMAND= 1 0 0 0 0 . 0 0 KVA )kX< 
»Ok M I N I M U M SUB S T A T I O N DEMAND= 5 0 0 0 . 0 0 KVA »<»< 
»<»< »<»< 
»<»< TAP S E T T I N G LOAD <PER U N I T . OF MAXIMUM DEMAND) = . 5 5 0 »ok 
»<»< »<»< 
»<»< PER U N I T VOLTAGE ON H I G H V O L T A G E S I D E OF ZONE T R A N S F 0 R M E R S = 1 . 0 1 0 »<»< 
»<»< »<»( 
»<»< NOMINATED PER U N I T VOLTAGE ON 4 1 5 VOLT S I D E OF D I S T R I B U T I O N »<»< 
»<»< TRANSFORMERS FOR TAP S E T T I N G LOAD OF . 5 5 0 S P E C I F I E D = 1 . 0 5 0 »<»< 
»ok »<»< 
»<»<»< »<»<H<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<>k »<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»< »<»<»<»< 
»<»<»<»<»<»<»<»<»<»<»<>k»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<»<>k»<»<»<»<»<»<H<»<»<»<»<»<>k»<»<»<»<»<»<»<»<»<»<»<>k»<>k»<»<»<»<»<»<̂  
c r \ 
O N 
>K CRITICAL FEEDER >K 
X< DATA FILE NUMBER 21.00 H< 
>X PERCENTPGE QF SUB STATION LOAD ON FEEDER= 20.00 >K 
^ MAXIMUM DEMAND LOAD(PER UNIT VALUE)=1.00 * 
vi/ \i/ vi/ vi/ vi/ \i/ vi/ \i/ viy vi/ \i/ \i/ vj/ \i/ \i/ \i/ vi/ \l/ U/ vi/ vi/ sl/\l/ \1/ \1/ \1/ \l/ \i/ \1/ \1/ ^ î/̂ i/ si/ U/ vi/ l̂/̂ i/ \1/ 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
JODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 .54. 94.387 1 .049 435.51 1 . 992 1 .041 432.03 
>K NODE 1 IS A REFERENCE POINT ONLY >K 
2 1 1 .54 94.387 .000 .00 0 .000 .000 ,00 
200 11 .49 13.822 1 .044 433.28 1 .992 1 .036 429.81 
201 1 1 .47 6.911 1 .042 432.39 1 .992 1 .034 428.93 
3 11 .25 80.575 1.018 422.62 2 1 .016 1 ,035 429,38 
d 1 1 .00 71.362 .000 .00 0 .000 ,000 .00 
dOO 10.94 16.121 .987 409.73 2 1 .016 1 ,003 416.29 
401 10.91 6.911 .989 410.25 2 1.016 1 ,004 416.81 
5 10.80 55.263 .983 408.02 2 1 .016 ,999 414,55 
A 10.49 43.750 .000 :00 0 .000 .000 .00 
600 10.42 20.726 .945 392.25 3 1 .042 ,935 408,72 
601 10.38 11.513 .942 390.78 3 1 . 042 .981 407,19 
602 10.35 4.607 ,943 391.47 3 1 .042 .983 407,91 
7 10.41 23.028 .000 .00 0 .000 .000 .00 
700 10.38 9.214 .946 392.69 3 1 .042 .986 409.19 
701 10.37 2.304 .946 392.40 3 1 .042 .985 408.89 
8 10.36 13.816 .000 .00 0 .000 .000 .00 
800 10.32 11.513 .941 390.61 3 1 ,042 .981 407.02 
801 10.30 6.911 .935 387.87 4 1 ,068 .998 414.25 
802 10.29 2.304 .934 387.57 4 1 .068 .997 413.93 
9 10.35 2.304 .944 391.80 3 1 ,042 .984 408.25 
ON 
>K>)<>H><<>(<H<>t<H<H<>K>KH<H<H<>(<>k>K>f<>K>kH<H<H<H<H<H<H<H<H<>l<H<>f:H<H<>l<>l<H<H< 
>K CRITICAL FEEDER * 
)K DfiTfl FILE NUMBER 21.00 ^ 
H< PERCENTAGE OF SUB STATION LOAD ON FEEDER» 20.00 >K 
H< MINIMUM DEMAND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 * 
H<>K)K>K>H>H>)<>(<>K>K>)<H<>K>)<>K>k>l<>K>k>K>K>K>K>k>H>H>K>K>K>K)<>K>k>kH<̂^ 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
NODE 
VOLTAGE 
(KV) 
CURRENT 
(AMPS) 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
TAP 
s e t t i n g ' 
TAP 
SCALING 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
1 11.59 4.8.298 
>K NODE 1 IS, A REFERENCE POINT ONLY H< 
1 .05d d37.39 
2 11 .59 48'. 298 .000 .00 0 
200 11 .57 7.073 1 .049 435.23 1 
201 11 .56 3.536 1.048 434.76 1 
3 11 .44 41.230 1 .035 429.67 2 
4 11 .31 36.516 .000 .00 0 
400 11 .28 8.249 1.019 422.90 2 
401 11 .27 3.536 1 .020 423.10 2 
5 11.21 28.278 1.016 421.81 2 
6 11 .05 22.387 .000 -.00 0 
600 11.01 10.606 .996 413.45 3 
601 10.99 5.891 .994 412.65 3 
602 10.97 2.358 .995 412.93 3 
7 11 .00 11.783 .000 .00 0 
700 10.99 4.715 ,997 413.58 3 
701 10.98 1.179 .996 413.42 3 
8 10.98 7.069 ,000 .00 0 
800 10.96 5.891 .994 412.46 3 
801 10.94 3.536 .991 411.08 4 
802 10.94 1 . 179 .990 410.92 4 
9 10.97 1 . 179 .995 • 413.10 3 
.992 
.000 
.992 
.992 
1 .016 
.000 
1.016 
1.016 
1 .016 
.000 
1 .042 
1 .042 
1 .042 
.000 
1 .042 
1 .042 
.000 
1 .042 
1 .068 
1 .068 
1 .042 
1 .046 
.000 
1 .040 
1 .039 
1 .052 
.000 
1 .035 
1 .036 
1 .033 
, 0 0 0 
1 .038 
1 .036 
1 .037 
.000 
1 .038 
1.038 
.000 
1 .036 
1 .053 
1 .058 
1 .037 
433.89 
.00 
431.75 
431.28 
436.55 
.00 
429.66 
429.87 
428.56 
.00 
430.81 
429.98 
430.27 
.00 
430.95 
430.79 
.00 
429.78 
439.04 
438.86 
430.45 
ON 
OO 
C O M M E N T S ON S Y S T E M : -
^ si»' ^ ^ii ̂  NI/ vl/ si/ sl̂  \i/ si/ si/ NL' sJ/ si/ 'J/Ni/U/\l/Sl/\i/U/\l/U/vUU/\L' \1/ sL/\l/\l/\i/\i/\i/\Lf\i/si^ \1/ \i/ \1/ \1/ \l/\l/si/\l/U/\l/\l/\i/\l/0/ \i/ \ly si/ \1/ \1/ "il/ W 
RLL SYSTEM V O L T A G E S O R E W I T H I N THE LIMITS OF 0.98 PER U N I T TO 1,06 PER UNIT 
>)<>K.>V.>K>)<>K>k>f<>l<>)<>K>l<H<>k>f.>K>k>K>K>K>l<>K>K!K>(<>l<>K>f<>l<>l<)i<>K>k>f̂  
DO YOU WISH TO RUN T H E S Y S T E M OGfilN 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
> 2 
THE D I S T R I B U T I O N TRfiNSFORMER TAP SETTINGS HAVE NOW BEEN SET 
DO YOU WISH TO R U N THE SYSTEM UNDER fi SPECIFIED LOAD C O N D I T I O N 
PLEASE PRESS 
(1) . . . .YES 
(2 ) NO 
> 2 
DO YOU REQUIRE TAP S E T T I N G S FOR THE ZONE TRANSFORMERS 
P L E A S E PRESS 
< 1) YES 
(2) NO 
> 1 
O N 
V O 
/ i v ^ . / r - ' T ' ^ n^ ̂  ^ ^ 
>i< ZONE TRANSFORMER TOP SETTINGS >K 
>K AND CURRENT RANGES >K 
EACH ZONE TRANSFORMER TOTAL SYSTEM CURRENT RANGE 
TAP 
SETTING 
TAP 
SCALING 
CURRENT SETTING 
<AMPS) 
CURRENT RANGE 
(AMPS) (AMPS) 
6 1.0389 .000 .000 TO 14.821 .000 TO 29.643 
7 1 .0526. 14.821 Id.821 TO 61.076 29.643 TO 122.152 
8 1.0666 61 .076 61.076 TO 106.261 122.152 TO 212.523 
9 1.0811 106.261 106.261 TO 155.165 212.523 TO 310.329 
10 1.0959 155.165 155.165 TO 207.597 310.329 TO 415.194 
1 1 1.1111 207.597 207.597 TO 236.120 415.194 TO 472.240 
YOU REQUIRE DETAILS OF OTHER FEEDERS 
PLEASE PRESS 
(1 ) YES 
(2)....NO 
> 1 
H<>K)(<>l<)K>KH<>k>̂.>l<>K>KH<H<>KX<>K>K>K>)<)k)kH<>K>H>K>l<>k>k>k>k>K>k)(<H<>̂  
THE PERCENTAGE OF SUB STATION LOAD ON ALL FEEDERS (INCLUDING CRITICAL AND 
SECONDARY) SHOULD TOTAL 1007. EXACTLY 
PLEASE CHECK THIS TOTAL BEFORE PROCEEDING 
PRESS ANY NUMERIC KEY TO PROCEED AFTER THIS CHECK HAS BEEN MADE 
>K>k>K>K>k>k>K>K>k>K>K>K>K>K>K))<>KH<>K>K>K)K>K>l<>H>k>K>KH<>K>̂>K>KiK>K>k>K>K>K>H>K>̂  
>5 
O 
ENTER LOAD(PER UNIT DF MftXIMUM DEMAND) 
> . 6 
STATE FEEDER IDENTIFICATION NUMBER 
> 2 
PERCENTAGE OF SUB STATION LOAD ON FEEDER NUMBER 2.0000000 
> 15 
ENTER SYSTEM DATA FILE FOR FEEDER NUMBER 2.0000000 
>3ADD BAR.DATA18 
>« FEEDER NUMBER 2 .00 H< 
H< DfiTfl FILE NUMBER 18.00 >K 
>X PERCENTAGE OF SUB STfiTION LOAD ON FEEDER= 15.00 >X 
H< LOPlD(PER UNIT OF MAXIMUM DEMAND) = .60 
\l/\ly\i/\l/\l/\i/\l/\i/\l/\l/\l/ 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
NODE 
VOLTAGE 
(KV) 
CURRENT 
(AMPS) 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
TAP 
SETTING 
TAP 
SCALING 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
1 
100 
101 
300 
301 
a 
5 
500 
501 
502 
6 
600 
601 
7 
700 
701 
702 
1 1 .62 
1 1 .59 
1 1 .50 
1 1 .49 
I 1 .36 
I I . 3a 
I 1 .32 
I I .27 
11.11 
11 .07 
I 1 .04 
11.02 
1 1 .08 
I I .06 
1 1 .06 
1 1 .06 
I 1 .04 
I I .03 
1 1 .02 
43.490 
7 .612 
3 .264 
35-378 
33.703 
7.614 
3.264 
26.099 
21.749 
11.963 
7 .612 
3.264 
9 .788 
4 . 352 
1 .088 
5 .437 
5 .437 
3 .264 
1 ,088 
.OOO 
1 .051 
1 .048 
1 .040 
.000 
1 .025 
.025 
,022 
.000 
,002 
.000 
, 0 0 0 
.000 
1 .004 
1 .003 
.000 
1 . 002 
.998 
.998 
.00 
436.21 
434.94 
431.54 
.00 
425.23 
425.47 
424.28 
.OO 
415.97 
414.95 
414-91 
.00 
416.53 
416.38 
.00 
415.64 
414.37 
414 .22 
.000 
.992 
.992 
.992 
.000 
1 .016 
1 .016 
1.016 
.OOO 
1 .042 
1 .042 
1 .042 
.000 
1 .042 
1 .042 
,000 
1 .042 
1 .042 
1 .042 
.000 
1 .043 
1 .040 
1 .032 
.000 
1 .041 
1 . 042 
1 .039 
.000 
1 .044 
1 . 042 
1 .042 
,000 
1 .046 
1 .045 
.000 
1 .044 
1 .040 
1 .040 
. 00 
432.72 
431.46 
428.08 
.00 
432.09 
432 .28 
431.07 
.00 
433.44 
432.37 
432.34 
.00 
434,02 
433,37 
.00 
433 .10 
431.77 
431 .62 
DO YOU REQUIRE DETAILS OF THIS FEEDER UNDER A DIFFERENT LOAD CONDITION 
PLEASE PRESS 
( 1 ) YES 
( 2 ) . . . . N O 
DO YOU REQUIRE DETAILS OF OTHER FEEDERS 
PLEfiSE PRESS 
<1) YES 
(2) NO 
> 2 
DO YOU WISH TO RUN THIS PROGRfiMME ftGflIN 
PLEASE PRESS 
(1 ) YES 
(2 ) NO 
> 1 
UJ 
EXAMPLE 4. 
System Set Up From A Low Value Of Selected Per Unit Voltage On 415 Volt 
Side of Distribution Transformers 
P L E A S E S U P P L Y T H E F O L L O W I N G I N F O R M O T I O N 
Z O N E S U B S T A T I O N N U M B E R 
> 1 , 1 
NUMBER O F Z O N E T R A N S F O R M E R S 
> 2 
K V A R A T I N G OF E A C H Z O N E T R A N S F O R M E R 
> 5 0 0 0 
P E R C E N T A G E I M P E D A N C E OF E A C H Z O N E T R A N S F O R M E R 
> 7 
S Y S T E M POWER F A C T O R AT Z O N E T R A N S F O R M E R S 
( P R E F I X L A G G I N G POWER F A C T O R S W I T H A N E G A T I V E S I G N - ( ¡ . e . - 0 . 9 9 ) ) 
> - 0 . 9 8 5 
S Y S T E M B A S E ( M V A ) 
> 10 
F E E D E R R A T E D V O L T A G E ( K V ) 
> 1 1 
T O T A L S U B S T A T I O N L O A D AT M A X I M U M D E M A N D ( K V A ) 
>10000 
T O T A L S U B S T A T I O N L O A D A T M I N I M U M D E M A N D ( K V A ) 
> 5 0 0 0 
T A P S E T T I N G L O A D ( P E R U N I T OF M A X I M U M DEMAND) 
> . 7 
V A L U E O F P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F O R M E R S 
> 1 . 0 1 
D E S I R E D V A L U E OF P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> . 9 6 
WARNING »oXXoXXo« S E L E C T E D SYSTEM V O L T A G E I S L E S S THAN 0 . 9 8 PER U N I T 
DO YOU W I S H TO CHANGE T H I S V A L U E OF SYSTEM V O L T A G E 
P L E A S E PRESS 
( 1 ) YES 
< 2 ) , . . . N O 
> 2 
PERCENTAGE OF SUB S T A T I O N LOAD ON C R I T I C A L F E E D E R 
> 20 
ENTER SYSTEM DATA F I L E FOR C R I T I C A L FEEDER 
> a A D D B A R . D A T A 2 1 
HoK MO« 
>K>« ZONE SUB S T A T I O N NUMBER 1 . 1 0 XoX 
H<>K )XX< 
>K>X NUMBER OF ZONE TRANSFORMERS= 2 . XoK 
HoK >K)K 
>K>K R A T I N G OF EACH ZONE TRANSFORMER= 5 0 0 0 . 0 0 KVA »ok 
>«»< >!<)< 
Xok I M P E D A N C E OF EACH ZONE TRANSFORMER= 7 . 0 0 / : >K>k 
X<X< X<>X 
>kH< SYSTEM POWER FACTOR AT ZONE T R A N S F O R M E R S ^ - . 9 8 5 )XH< 
»<>« >X)i< 
>K>K SYSTEM B A S E = 1 0 . 0 0 MVA >X>K 
>X)K X<>K 
»OX FEEDER V O L T A G E R A T I N G = 1 1 . 0 0 KV H<>K 
HoK HoK 
>kH< MAXIMUM SUB S T A T I O N DEMAND= 1 0 0 0 0 . 0 0 KVA »<>•< 
>KX< )«X< 
>K>K M I N I M U M SUB S T A T I O N DEMAND= 5 0 0 0 . 0 0 KVA >K>I< 
)«>K >K»< 
>K>k TAP S E T T I N G LOAD ( P E R U N I T OF MAXIMUM DEMAND) = . 7 0 0 >I<>K 
>t<>K >(<)« 
»<)K PER U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF ZONE T R A N 3 F 0 R M E R S = 1 . 0 1 0 >K>X 
>t<>K XoK 
»<>K N O M I N A T E D PER U N I T VOLTAGE ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N »<»< 
>k>K TRANSFORMERS FOR T A P S E T T I N G LOAD OF . 7 0 0 S P E C I F I E D = . 9 6 0 H<>C. 
>l<>k >K>K - < ] 
* CRITICOL FEEDER >K 
>K DftTfi FILE NUMBER 2 1 . 0 0 * 
H< PERCENTOGE OF SUB STfiTION LOAD ON FEEDER= 2 0 . 0 0 >K 
>K MAXIMUM DEMftND LOAD (PER UNIT V 0 L U E ) = l . O O • 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
NODE <KV) <AMPS) <PER UNIT) (V> SETTING SCALING (PER UNIT) (V) 
1 1 0 . 5 5 1 0 2 , 2 5 5 , 9 5 9 3 9 7 , 8 9 1 . 9 9 2 . 9 5 1 3 9 4 . 7 1 
NODE 1 I S A REFERENCE POINT ONLY >t< 
2 1 0 . 5 5 1 0 2 . 2 5 5 , 0 0 0 , o o 0 , 0 0 0 , 0 0 0 . 0 0 
2 0 0 1 0 . 4 9 1 4 . 9 7 4 . 9 5 3 3 9 5 , 6 8 1 , 9 9 2 , 9 4 6 3 9 2 . 5 2 
2 0 1 1 0 . 4 7 7 . 4 8 7 . 9 5 1 3 9 4 , 7 2 1 . 9 9 2 , 9 4 4 3 9 1 . 5 6 
3 1 0 . 2 3 8 7 . 2 9 2 . 9 2 6 3 8 4 . 4 6 2 1 . 0 1 6 , 9 4 1 3 9 0 . 6 1 
4 9 . 9 6 7 7 . 3 1 1 .OOO - . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
4 0 0 9 . 8 9 1 7 . 4 6 5 . 8 9 3 3 7 0 . 7 8 3 1 . 0 4 2 . 9 3 1 3 8 6 . 3 5 
dOl 9 , 8 7 7 , 4 8 7 . 8 9 4 3 7 1 , 1 2 o 1 . 0 4 2 , 9 3 2 3 8 6 . 7 0 
5 9 . 7 5 5 9 , 8 7 1 . 8 8 8 3 6 8 . 4 4 3 1 . 0 4 2 , 9 2 5 3 8 3 . 9 1 
.6 9 . 4 1 4 7 . 3 9 7 .OOO .OO 0 . 0 0 0 .OOO . 0 0 
6 0 0 9 . 3 3 2 2 . 4 5 4 . 8 4 8 3 5 1 . 7 6 4 1 . 0 6 8 . 9 0 5 3 7 5 . 6 8 
6 0 1 9 . 2 9 1 2 . 4 7 3 . 8 4 4 3 5 0 . 1 8 4 1 . 0 6 8 , 9 0 1 3 7 3 . 9 9 
6 0 2 9 . 2 5 4 . 9 9 1 . 8 4 5 3 5 0 . 6 5 4 1 . 0 6 8 . 9 0 2 3 7 4 . 4 9 
7 9 , 3 2 2 4 . 9 4 7 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 , 0 0 
7 0 0 9 . 2 9 9 . 9 8 3 . 8 4 8 3 5 1 . 9 6 4 1 . 0 6 8 . 9 0 6 3 7 5 . 8 9 
7 0 1 9 , 2 8 2 . 4 9 6 . 8 4 7 3 5 1 . 6 5 4 1 . 0 6 8 . 9 0 5 3 7 5 . 5 6 
8 9 . 2 7 1 4 , 9 6 7 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 .OO 
8 0 0 9 . 2 3 1 2 . 4 7 3 . 8 4 3 3 4 9 . 7 3 4 1 . 0 6 8 . 9 0 0 3 7 3 . 5 1 
8 0 1 9 . 2 0 7 . 4 8 7 . 8 3 6 3 4 7 . 0 7 4 1 , 0 6 8 . 8 9 3 3 7 0 . 6 7 
8 0 2 9 . 19 2 . 4 9 6 . 8 3 6 3 4 6 . 7 5 5 1 . 0 9 6 . 9 1 6 3 8 0 . 0 3 
9 9 . 2 6 2 . 4 9 6 . 8 4 6 3 5 1 , 0 0 4 1 . 0 6 8 . 9 0 3 3 7 4 . 8 7 
lARNING HoKHoKHoK SECONDARY VOLTAGE BELOW 0 , . 9 8 PER UNIT ON DISTRIBUTION TRANSFORMER NO 2 0 0 
WARNING >k>K>f<»<>KH< SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON DISTRIBUTION TRANSFORMER NO 2 0 1 
W A R N I N G >K>X>CH(>K>K S E C O N D A R Y V O L T A G E B E L O W 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 3 
W A R N I N G XoXHoKMoK S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 4 0 0 
W A R N I N G >K»<)«X<H<H< S E C O N D A R Y V O L T A G E B E L O W 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 4-01 
W A R N I N G >K)X>KH<>X>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 5 
W A R N I N G >«>K>K>!<>i<H< S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 0 
W A R N I N G >t<Ho«>K)f<>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 1 
W A R N I N G H<i)<>K>l<>K>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 2 
W A R N I N G >K>K»<>K>k>X S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 0 
W A R N I N G XoK^XoK)« S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 1 
W A R N I N G X<>K»<>X>KH< S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 0 
W A R N I N G »oXXokXoX S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 1 
W A R N I N G >̂<>I<>K;̂<>K>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 2 
W A R N I N G H<iKH<X<>K>X S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 
OD 
>l<>l<)k>K>k>)<>k>k>l<>K>)<>K>l<>K>K>K>k>K>K>K*>K>K>K>K>K>K>K>k>k>K>K>k>K>K>k>K>k>K>k>K>K>f< 
>X CRITICfiL FEEDER >« 
>K DflTPl FILE NUMBER 21 .00 >|< 
>X PERCENTAGE OF SUB STfiTION LOfiD ON FEEDER= 20 .00 W-
MINIMUM DEMPIND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 >K 
>k>K>KH<)K>K>k>K>K>t<>K)k>k>K>k>K>K>K>k>(<>l<>KM<>kH<>K>K>KH<)K>(<>KH<>k>Kif:>K>l<H<>K* 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE 
NODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) 
1 10.53 52.870 .957 397.16 1 .992 .949 
H< NODE 1 IS A REFERENCE POINT ONLY * 
2 10. 53 52.870 .000 .00 0 .000 .000 
200 10.50 7 .742 .952 395.04 1 .992 .944 
201 10.49 3 .871 ,951 394.52 1 .992 .943 
3 10.36 45.134 .938 389.13 2 1 .016 .953 
4 10.22 39.973 .000 -00 0 .000 ,000 
400 10. 18 9 .030 .920 381.85 3 1 ,042 .959 
401 10. 17 3 .871 .920 381,95 3 1 .042 .959 
5 10. 11 30.956 .917 380.38 3 1 .042 .955 
6 9 .93 24.506 .OOO . 0 0 0 .000 .OOO 
600 9 . 8 9 11.610 .895 371.40 4 1 .068 .956 601 9 .86 6 .449 .893 370.54 4 1 .068 .954 
602 9 .84 2 .581 .893 370.68 4 1 .068 .954 
7 9 .88 12.899 .OOO .00 0 .OOO .OOO 700 9 .86 5. 161 .895 371.39 4 1 ,068 .956 701 9 .86 1 .290 .894 371.22 4 1 .068 .955 
a 9 .85 7 .739 .000 .00 0 .000 .000 800 9 .83 6 .449 .892 370.17 4 1 .068 .953 801 9 .82 3 .871 .889 368.82 4 1 .068 .949 802 9 . 8 1 1 .290 .888 368.65 5 1 .096 .974 
9 9 . 8 5 1 .290 .894 370.86 4 1 .068 .954 
-JARNING >l<>«>KH<>i<>K SECONDARY VOLTAGE BELOW 0 .98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 200 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
VOLTAGE 
(V) 
393 .98 
.00 
391.88 
391 .37 
395 .35 
.00 
397 .88 
397 .99 
396 .35 
.00 
396 .66 
395 .73 
395 .88 
.00 
396.64. 
396 . ¿16 
.00 
.90 
395. 
39; 
404 .04 
396 .08 
WARNING >«>k>K>K>k>X SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON DISTRIBUTION TRANSFORMER NO 201 
WARNING >i<>K>!<>X>«>K SECONDARY VOLTAGE BELOW 0 .98 PER UNIT ON DISTRIBUTION TRANSFORMER NO VD 
W A R N I N G >I<>KH<>K>K»< S E C O N D f i R Y V O L T f t G E BELOW 0 . 9 9 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 4 0 0 
W A R N I N G H<>K>K>K>K>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 4 0 1 
W A R N I N G >l<>KH<*>f<>X S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 5 
W A R N I N G XoKXokHo« S E C O N D A R Y V O L T A G E B E L O W 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 0 
W A R N I N G >t<>K>K>«>(»< S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 1 
W A R N I N G H<X<>K>X>I<>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 2 
W A R N I N G >K>«>kH<M<>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 0 
W A R N I N G X<>K>K>«M<>X S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 1 
W A R N I N G >)<>K>KH<>k>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 0 
W A R N I N G X<>«>KiXH<>X S E C O N D A R Y V O L T A G E B E L O W 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 1 
W A R N I N G H<»<>K>(<H<>K S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 2 
W A R N I N G HoKHokXoK S E C O N D A R Y V O L T A G E BELOW 0 . 9 8 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 
C O M M E N T S ON S Y S T E M : -
H< >K >k >l< >K >K >(< >K >(< >k * >K * H< >)< >K >K >K >K >K >t< )<< >K >K >)< >K >K >K H< H< H< >K >l< >)< ̂ ^ 
TO I N C R E A S E T H E T R A N S F O R M E R S E C O N D A R Y V O L T A G E S P L E A S E R U N S Y S T E M A G A I N 
A N D S E L E C T A H I G H E R V A L U E O F P E R U N I T V O L T A G E FOR T H E 4 1 5 V O L T 
( . ; . e . S E C O N D A R Y ) S I D E OF T H E D I S T R I B U T I O N T R A N S F O R M E R S 
>K>(<>K)K!<<>k>k>(<*>«>K>)<>K>k>(<>K>K>K>k>)<>K>l<H<>)<H<>l<>l<>k*>K>K>)<>)<H<>f:>(<*>k 
O 
DO YOU WISH TO RUN THE SYSTEM PlGOIN 
PLEASE PRESS 
(1)....YES 
(2 ) NO 
> 1 
TOP SETTING LOPD <PER UNIT OF MfiXIMUM DEMftND) 
> .7 
VALUE OF PER UNIT VOLTfiGE ON HIGH VOLTAGE SIDE OF ZONE TRANSFORMERS 
> 1 . 0 1 
DESIRED VALUE OF PER UNIT VOLTAGE ON 4.15 VOLT SIDE OF DISTRIBUTION TRANSFORMERS 
>1.1 
WARNING HOXHOKHOK SELECTED SYSTEM VOLTAGE IS GREATER THAN 1.06 PER UNIT 
DO YOU WISH TO CHANGE THIS VALUE OF SYSTEM VOLTAGE 
PLEASE PRESS 
(1)....YES 
<2)....NO 
> 1 
DESIRED VALUE OF PER UNIT VOLTAGE ON 415 VOLT SIDE OF DISTRIBUTION TRANSFORMERS 
> 1 . 0 1 
ENTER SYSTEM DATA FILE FOR CRITICAL FEEDER 
>3ADD BAR.DATA21 
O O 
H< >!<•. H< * >l< >(< H< H'H< >K )(< >K >l< >l< * >)< >1'. Hi )(< H< H< >l< >)< * >l< >l< >l< >1'H< >(< ̂  
>k >)< >(< >K >k >K H<»>K >K >K >)<>« >K >H >)<>(<>)< )K >K H< >K )K >k >K >K >K >H >K >K H< >K >l< 
XOK 
»<>K ZONE SUB STATION NUMBER 1 . 1 0 HoK 
>I<>K 
»ox NUMBER OF ZONE TRftNSFQRMERS= 2 . 
m 
MoK R0T1N6 OF EOCH ZONE TRONSFORMER= 5 0 0 0 . 0 0 KVO >K>K 
>X)X HOK 
>X>K IMPEDfiNCE OF EfiCH ZONE TRONSFORMER= 7 . 0 0 7 . HOK 
H<>« >l<)« 
m SYSTEM POWER FfiCTOR OT ZONE TRONSFORMERS= - . 9 8 5 >XH< 
H<)K XoX 
>K>K SYSTEM B f l S E = 1 0 . 0 0 MVO Xok 
Xo« >«)« 
>K>K FEEDER VOLTAGE RfiTING= 1 1 . 0 0 KV XOK 
»X>K 
>K>K MAXIMUM SUB STATION DEMAND= 1 0 0 0 0 . 0 0 [<VA 
X<>« >«H< 
XoX MINIMUM SUB STATION DEMAND= 5 0 0 0 . 0 0 KVA >k>x 
HOK H<>K 
HOK TAP SETTING LOAD (PER UNIT OF MAXIMUM DEMAND)= . 7 0 0 >x>k 
>K>X >K>K 
Xo« PER UNIT VOLTAGE ON HIGH VOLTAGE SIDE OF ZONE TRANSFORMERS=1 . 0 1 0 >K>k m >•<>« 
HoK NOMINATED PER UNIT VOLTAGE ON ¿115 VOLT SIDE OF DISTRIBUTION X<>K 
>I<)X TRANSFORMERS FOR TAP SETTING LOAD OF . 7 0 0 S P E C I F I E D = 1 . 0 1 0 H<>X 
>I<>K >K>K 
>k • H'•>(< H< >(< H< )(< >k >)< >K >1< H'>K )(< >(< H< H< >K >(<)(< >l< )K >k H< 
>H >K >H >k >)< >K >K >)< H< >)<>)<>)< >k >K >)< >K >K >k >K * )K >K >k >k >K >K >K >K >K >K iK >K >K * 
CD 
>K >l< >)< >K * >K >(< >K >i< >K >K H< )(< >l< >l< >l< >f: >)< >l< >l< >K >k >k >l< >k >)<>)< 
>K CRITICAL FEEDER >K 
H< DfiTfl FILE NUMBER 21.00 )« 
))< PERCENTAGE OF SUB STfiTION LOAD ON FEEDER= 20.00 »< 
H< MAXIMUM DEMAND LOAD <PER UNIT VALUE) =1.00 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
NODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11.19 97.006 1.018 422.35 1 .992 1 .010 418.97 
»< NODE 1 IS A REFERENCE POINT ONLY »< 
2 11.19 97.006 .000 .00 0 .000 .000 .00 
200 11.14 14.205 1 .012 420.12 1 .992 1 .004 416.76 
201 11.12 7. 103 1 .010 419.21 1 .992 1 . 002 415.85 
3 10.90 82.811 .986 409.28 2 1 .016 1 .002 415.83 
a 10.63 73.342 .000 .00 0 .000 .000 .00 
400 10.57 16.569 .955 396.13 3 1 .042 .995 412.77 
401 10.55 7. 103 .956 396.58 3 1 .042 .996 413.24 
5 10.43 56.797 .950 394.20 3 1 .042 .990 410.76 
6 10. 12 44.964 .000 .00 0 .000 .000 .00 
600 10.04 21.301 .911 378.13 4 1 .068 .973 403.84 
601 10.00 1 1.833 .908 376.62 4 1 .068 .969 402.23 
602 9.97 4.735 .909 377.23 4 1 .068 .971 402.89 
7 10.03 23.667 .000 .00 0 .000 .000 .OO 
700 10.00 9.470 .912 378.49 4 1 .068 .974 404.23 
701 9.99 2.368 .911 378.19 4 1 .068 .973 403.91 
- 8 9.98 14.199 .000 .00 0 .000 .000 .00 
BOO 9.94 11.933 .907 376.36 4 1 .068 .969 401.95 
801 9.92 7. 103 .900 373.64 5 1 .096 .987 409.51 
802 9.91 2.368 .900 373.34 5 1 .096 .986 409.18 
9 9.97 2.368 .910 377.57 4 1 .068 . 972 403.25 
WARNING >|<>X>X»<H<)f< SECONDARY VOLTAGE BELOW 0, .98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 600 
WARNING >K>X>KX<H<>« SECONDARY VOLTAGE BELOW 0. .98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 601 
WARNING >K>X)K>X>t<X< SECONDARY VOLTAGE BELOW 0. ,98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 602 
WARNING >kX<>l<>K>K)« SECONDARY VOLTAGE BELOW 0. ,98 PER UNIT ON DISTRIBUTION TRANSFORMER NO 700 
OO 
LO 
WPRNING >t<>K>t<>K>í<H< SECGNDORY VOLTOGE BELOW 0 . 9 8 PER UNIT ON DISTRIBUTION TRANSFORMER NO 7 0 1 
WftRNING >K>K>I<>K;K>X SECONDfiRY VOLTOGE BELOW 0 . 9 8 PER UNIT ON DISTRIBUTION TRfiNSFORMER NO 800 
WPIRNING )«)K)K»<>X>K SECONDPlRY VOLTftGE BELOW 0 . 9 8 PER UNIT ON DISTRIBUTION TRANSFORMER NO 
^ CRITICAL FEEDER >l< 
>K DATA FILE NUMBER 2 1 . 0 0 X< 
>X PERCENTAGE OF SUB STATION LOAD ON FEEDER= 2 0 . 0 0 >X 
)X MINIMUM DEMAND LOAD (PER UNIT OF MAXIMUM DEMAND)= . 5 0 >K 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
vIODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 1 1 . 1 1 5 0 . 2 6 0 1 . 0 1 0 4 1 9 . 2 6 1 . 9 9 2 1 . 0 0 2 4 1 5 . 9 1 
X< NODE 1 IS A REFERENCE POINT ONLY »< 
2 1 1 . 1 1 5 0 . 2 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
2 0 0 11 . 0 9 7 . 3 6 0 1 , 0 0 5 4 1 7 . 1 2 1 . 9 9 2 . 9 9 7 4 1 3 . 7 8 
2Ò1 1 1 . 0 7 3 . 6 8 0 1 . 0 0 4 4 1 6 . 6 3 1 . 9 9 2 . 9 9 6 4 1 3 . 2 9 
3 1 0 . 9 6 4 2 . 9 0 5 . 9 9 1 4 1 1 . 4 1 2 1 . 0 1 6 1 . 0 0 7 4 1 7 . 9 9 
a 1 0 . 8 2 3 7 . 9 9 9 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
4.00 1 0 . 7 9 8 . 5 8 4 . 9 7 5 d 0 4 . 4 2 3 1 . 0 d 2 1 . 0 1 5 4 2 1 . 4 1 
dOl 1 0 . 7 7 3 . 6 8 0 . 9 7 5 4 0 4 . 5 8 3 1 . 0 4 2 1 . 0 1 6 4 2 1 . 5 7 
5 1 0 . 7 1 2 9 . 4 2 7 . 9 7 1 4 0 3 . 1 7 3 1 . 0 4 2 1 . 0 1 2 4 2 0 . l O 
1 0 . 5d 2 3 . 2 9 6 . 0 0 0 . 0 0 0 .OOO . 0 0 0 . 0 0 
6 0 0 1 0 . 5 0 11 . 0 3 6 . 9 5 1 3 9 4 . 5 4 4 1 . 0 6 8 1 . 0 1 5 4 2 1 . 3 7 
6 0 1 1 0 . 4 8 6 . 1 3 1 . 9 4 9 3 9 3 . 7 2 4 1 . 0 6 8 1 . 0 1 3 4 2 0 . 4 9 
6 0 2 1 0 . 4 6 2 . 4 5 3 . 9 4 9 3 9 3 . 9 3 4 1 . 0 6 8 1 . 0 1 4 4 2 0 . 7 2 
7 1 0 . 5 0 1 2 . 2 6 2 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
7 0 0 1 0 . 4 8 4 . 9 0 7 . 9 5 1 3 9 4 . 6 1 4 1 . 0 6 8 1 . 0 1 6 4 2 1 . 4 4 
7 0 1 1 0 . 4 8 1 . 2 2 7 . 9 5 0 3 9 4 . 4 5 4 1 . 0 6 8 1 . 0 1 5 4 2 1 . 2 7 
8 1 0 . 4 7 7 . 3 5 7 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
8 0 0 1 0 . 4 5 6 . 1 3 1 . 9 4 8 3 9 3 . 4 5 4 1 . 0 6 8 1 . 0 1 3 4 2 0 . 2 0 
8 0 1 1 0 . 4 4 3 . 6 8 0 . 9 4 5 3 9 2 . 0 8 5 1 . 0 9 6 1 . 0 3 5 4 2 9 . 7 2 
B02 1 0 . 4 3 1 . 2 2 7 . 9 4 4 3 9 1 . 9 2 5 1 . 0 9 6 1 . 0 3 5 4 2 9 . 5 4 
9 1 0 . 4 7 1 . 2 2 7 . 9 5 0 3 9 4 . 1 1 4 1 . 0 6 8 1 . 0 1 4 4 2 0 . 9 1 
CO 
4 r 
COMMENTS ON S Y S T E M : -
>K >k)l<>K)K>k>k>k)l<>k >k>k>K)K>k)H>K>Ki)<>K*>K>kH<)K)i<>K>)<>K>kH<>K>«)K>kH<̂  
TO INCREOSE THE TRANSFORMER SECONDPRY VOLTAGES PLEftSE RUN SYSTEM 
RGAIN A N D INCREASE THE TOP SETTING LORD 
>k>K>K>k>k)K>K>K>K)K>K>K>K>K>K>K>H*>K>K>K>K>K>KH<>K>K>K>k>K>k>K>K>K>H>k>K>K>K>K>k)k̂  
DO YOU WISH TO RUN THE SYSTEM AGAIN 
PLEASE PRESS 
<1) YES 
(2) NO 
> 1 
TAP SETTING LOAD (PER UNIT OF MAXIMUM DEMAND) 
> .9 
VALUE O F PER UNIT VOLTAGE ON HIGH VOLTAGE SIDE OF ZONE TRANSFORMERS 
>1.01 
DESIRED VALUE OF PER UNIT VOLTAGE ON dl5 VOLT SIDE OF DISTRIBUTION TRANSFORMERS 
> 1 . 0 1 
ENTER SYSTEM DATA FILE FOR CRITICAL FEEDER 
>3ADD BAR.DATA21 
n*' nV n» n*' 'r> ^ T- T - 'v- /r^ 
HoX H<)X 
m Z O N E S U B S T f i T I O N N U M B E R 1 . 1 0 HoK 
>X>X N U M B E R OF Z O N E T R f i N S F O R M E R S = 2 . m 
XoX H<)« 
>K))< R O T I N G OF E f i C H Z O N E T R P N S F O R M E R = 5 0 0 0 . 0 0 KVO >I<>X 
H<>K H<>K 
m I M P E D O N C E O F E f i C H Z O N E T R A N S F O R M E R = 7 . 0 0 7 . >K>K 
>f<>X >!<»< 
>l<>l< S Y S T E M POWER F A C T O R OT Z O N E T R f t N S F O R M E R S = - . 9 8 5 Ho« 
X<>K H<>X 
>K>K S Y S T E M B A S E = 1 0 . 0 0 MVft »<>K 
Xok 
»OK F E E D E R V O L T A G E R O T I N G = 1 1 . 0 0 K V >K>K 
Ho« HoX 
>K>K M A X I M U M S U B S T A T I O N DEMAND= 1 0 0 0 0 . 0 0 K V A HoK 
HO« H<H< 
H<H< M I N I M U M S U B S T A T I O N D E M A N D = 5 0 0 0 . 0 0 K V A H<>« 
>«H< H<H< 
H<H< T A P S E T T I N G L O A D ( P E R U N I T OF M A X I M U M DEMAND) = . 9 0 0 Ho« 
H<H< H<H< 
H<H< P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F O R M E R S = 1 . 0 1 0 >«H< 
H<H< H<H< 
H<H< N O M I N A T E D P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N Ho« 
H<H< T R A N S F O R M E R S F O R T A P S E T T I N G L O A D OF , 9 0 0 S P E C I F I E D = 1 . 0 1 0 H<H< 
H<H< H<H< 
H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H'. H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< H< * ̂  
H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<;«H<H<H<H<H<H<H<H<>KH<H<H<H<H<H<H<H<H<>«H<Ĥ  
O O 
O N 
^ ^ fl^ ^ /j\ /jv /|N /^s /̂ v 
>X CRITICfiL FEEDER >K 
)« DftTfl FILE NUMBER 21.00 >K 
* PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 >K 
>l< MAXIMUM DEMAND LOAD (PER UNIT VALUE) = 1.00 >« 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
•JODE <KV) <AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11.19 97,006 1 .018 d22.35 1 .992 1 .010 dl8.97 
>K NODE 1 IS A REFERENCE POINT ONLY >»< 
2 11.19 97.006 .000 .00 0 .OOO .000 .00 
200 11 . Id Id.205 1 .012 d20.12 1 .992 1 .OOd dl6.76 
201 11.12 7. 103 1 .010 dl9.21 1 .992 1 .002 dl5.85 
J) 10.90 82.811 .986 d09.28 2 1 .016 1 .002 dl5.83 
d 10.63 73.3d2 .000 .00 0 .000 .000 .00 
dOO 10.57 16.569 . 955 396.13 3 1 .0d2 .995 dl2.77 
aoi 10.55 7. 103 .956 396,. 58 3 1 . 0d2 .996 d13.2d 
5 10.d3 56.797 .950 39d.20 3 1 .0d2 .990 dlO.76 
6 10.12 dd.96d .000 .00 0 .000 .000 .00 
600 10.Od 21.301 .911 378.13 5 1 .096 .999 dld.d3 
601 10.00 11.833 .908 376.62 5 1 .096 .995 dl2.77 
602 9.97 d.735 .909 377.23 5 1 .096 .996 dl3.d5 
7 10.03 23.667 .000 .00 0 .000 .000 .00 
700 10.00 9.d70 .912 378.d9 5 1 .096 1 .000 did.82 
701 9.99 2.368 .911 378.19 5 1 .096 .999 did.50 
8 9.98 Id.199 .000 .00 0 .000 .000 .00 
800 9.9d 11.833 .907 376.36 5 1 .096 .99d d12.d9 
801 9.92 7. 103 .900 373.6d 5 1 .096 .987 d09.51 
802 9.91 2.368 .900 373.3d 5 1 .096 .986 d09.18 
9 9.97 2.368 .910 377.57 5 1 .096 .997 dl3.82 
>K >K >K )|< >K )<< H< M< >K >K >K >K >(< m >t< >l< >K M< >l< H< * H'. * >k >)< >k >K >K >K >k >k H< H< >K 
>K CRITICOL FEEDER * 
>« DOTft FILE NUMBER 2 1 . 0 0 H< 
>X PERCENTPGE OF SUB STOTION LOOD ON FEEDER= 2 0 . OO »< 
X< MINIMUM DEMOND LDODiPER UNIT OF MAXIMUM DEMAND) = . 5 0 H< 
>K>k>K>KH<>k>K>K>k>K>K>K>K>K>K>K>K>K)t<>K>l<)K>K>K>k>K>k>K>l<>k>K>K>KH<;<>K>K>k>K>K>K>k)K>l<>̂  
TRfiNSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
JODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 1 1 . 1 1 5 0 . 2 6 0 1 . 0 1 0 4 1 9 . 2 6 1 . 9 9 2 1 . 0 0 2 4 1 5 . 9 1 
>K NODE 1 IS. A REFERENCE POINT ONLY >K 
2 1 1 . 1 1 5 0 . 2 6 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
2C0 1 1 . 0 9 7 . 3 6 0 1 . 0 0 5 4 1 7 . 1 2 1 . 9 9 2 , 9 9 7 4 1 3 . 7 8 
201 1 1 . 0 7 3 . 680 1 . 0 0 4 4 1 6 . 6 3 1 . 9 9 2 . 9 9 6 4 1 3 . 2 9 
3 1 0 . 9 6 4 2 . 9 0 5 , 9 9 1 4 1 1 . 4 1 2 1 . 0 1 6 1 . 0 0 7 4 1 7 . 9 9 
a 1 0 . 8 2 3 7 . 9 9 9 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
4 0 0 1 0 . 7 9 8 . 5 8 4 . 9 7 5 4 0 4 . 4 2 3 1 . 0 4 2 1 . 0 1 5 4 2 1 . 4 1 
401 1 0 . 7 7 3 . 6 8 0 . 9 7 5 4 0 4 . 5 8 3 1 . 0 4 2 1 . 0 1 6 4 2 1 . 5 7 
5 1 0 . 7 1 2 9 . 4 2 7 . 9 7 1 4 0 3 . 1 7 3 1 . 0 4 2 1 . 0 1 2 4 2 0 . 1 0 
6 1 0 . 5 4 2 3 . 2 9 6 . 0 0 0 •.00 0 . 0 0 0 , 0 0 0 . 0 0 
6 0 0 1 0 . 5 0 1 1 . 0 3 6 . 9 5 1 3 9 4 . 5 4 5 1 . 0 9 6 1 . 0 4 2 4 3 2 . 4 2 
601 1 0 . 4 8 6 . 1 3 1 . 9 4 9 3 9 3 . 7 2 5 1 . 0 9 6 1 . 0 4 0 4 3 1 . 5 1 
6 0 2 1 0 . 4 6 2 . 4 5 3 . 9 4 9 3 9 3 . 9 3 5 1 . 0 9 6 1 . 0 4 0 4 3 1 , 7 5 
7 10 . 5 0 1 2 . 2 6 2 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
7 0 0 1 0 . 4 8 4 . 9 0 7 . 9 5 1 3 9 4 . 6 1 5 1 . 0 9 6 1 . 0 4 2 4 3 2 . 4 9 
701 1 0 . 4 8 1 . 2 2 7 . 9 5 0 3 9 4 . 4 5 5 1 . 0 9 6 1 . 0 4 2 4 3 2 . 3 1 
B 1 0 . 4 7 7 . 3 5 7 . 0 0 0 . 0 0 0 .OOO . 0 0 0 . 0 0 
8 0 0 1 0 . 4 5 6 . 131 . 9 4 8 3 9 3 . 4 5 5 1 . 0 9 6 1 . 0 3 9 4 3 1 . 2 2 
8 0 1 1 0 . 4 4 3 . 6 8 0 . 9 4 5 3 9 2 . 0 8 5 1 . 0 9 6 1 . 0 3 5 4 2 9 . 7 2 
8 0 2 1 0 . 4 3 1 . 2 2 7 . 9 4 4 3 9 1 . 9 2 5 1 . 0 9 6 1 . 0 3 5 4 2 9 . 5 4 
9 1 0 . 4 7 1 . 2 2 7 . 9 5 0 3 9 4 . 1 1 5 1 . 0 9 6 1 . 0 4 1 4 3 1 . 9 4 
CO 
CO 
COMMENTS ON SYSTEM 
>1< H'. )f: * >K >(< >H >l< >)< >l< >)< >K if; * * >l< >K H< >l< >K >K >K H< H< H< >K H< )(< >1< 
ALL SYSTEM VOLTPGES ARE WITHIN THE LIMITS QF O.98 PER UNIT TO 1.06 PER UNIT 
DO YOU WISH TO RUN THE SYSTEM PGAIN 
PLEfiSE PRESS 
(1 ) YES 
(2)....NO 
> 2 
THE DISTRIBUTION TRANSFORMER TAP SETTINGS HAVE NOW BEEN SET 
DO YOU WISH TO RUN THE SYSTEM UNDER A SPECIFIED LOAD CONDITION 
PLEASE PRESS 
(1)....YES 
(2)....NO 
>2 
DO YOU REQUIRE TAP SETTINGS FOR THE ZONE TRANSFORMERS 
PLEASE PRESS 
(1 ) YES 
(2)....NO 
> 1 
CO 
MD 
>K>|<>K>K>l<)H)1<>K>l<H<>(<>l<>ti>l<H<>t<H-'>l<>l<H<>k>K>t<>K>(<>l<>KX':>f'.H<H<>t<>l< 
>X Z O N E T R f i N S F O R M E R T O P S E T T I N G S H< 
H< A N D C U R R E N T R A N G E S >k 
\l/ vl/ \i/ sL" vi/ •>1/ U/ Vl/ \1/ \L' \i/ \1/ «d/ \1/ si/ \1/ \1/ \ly \1/ vi' \i/ viy \J/ %!/ sl/ \i/ Uj' \i/ 
E f i C H Z O N E T R A N S F O R M E R T O T A L S Y S T E M C U R R E N T R A N G E 
>K>K>K>K>K>X>«>K>X>k>K>(<»<>K>KH<)i<>k>K>l<H<>k>K>i«XH< 
T A P -
S E T T I N G 
T A P 
S C A L I N G 
C U R R E N T S E T T I N G 
( A M P S ) 
C U R R E N T R A N G E 
( A M P S ) 
D O Y O U R E Q U I R E D E T A I L S O F O T H E R F E E D E R S 
P L E A S E P R E S S 
( 1 ) Y E S 
< 2 ) N O 
> 2 
D O Y O U W I S H T O R U N T H I S P R O G R A M M E A G A I N 
P L E A S E P R E S S 
( 1 ) . . . . Y E S 
( 2 ) N O 
> 1 
( A M P S ) 
o 1 . 0 0 0 0 . 0 0 0 . 0 0 0 T O 1 5 . 4 0 7 . 0 0 0 T O 3 0 . 8 1 4 
A 1 . 0 1 2 6 1 5 . 4 0 7 1 5 . 4 0 7 T O 5 8 . 4 2 3 3 0 . S 1 4 T O 1 1 6 . 8 4 7 
5 • 1 . 0 2 5 6 5 8 . ¿ 1 2 3 5 8 . 4 2 3 T O 1 0 0 . 4 8 5 1 1 6 . 8 4 7 T O 2 0 0 . 9 7 0 
6 1 . 0 3 8 9 1 0 0 . d 8 5 1 0 0 . 4 8 5 T O 1 4 6 . 5 5 6 2 0 0 . 9 7 0 T O 2 9 3 . 1 1 1 
7 1 . 0 5 2 6 1 4 6 . 5 5 6 1 4 6 . 5 5 6 T O 1 9 4 . 0 0 0 2 9 3 . I l l T O 3 8 7 . 9 9 9 
8 1 . 0 6 6 6 1 9 4 . 0 0 0 1 9 4 . 0 0 0 T O 2 4 2 . 6 7 2 3 8 7 . 9 9 9 T O 4 8 5 . 3 4 5 
\ D 
O 
EXAMPLE 5. 
System Set Up From A High Value Of Selected Per Unit Voltage On 415 Volt 
Side Of Distribution Transformers. 
P L E A S E S U P P L Y THE FOLLOWING INFORMOTION 
ZONE SUB S T P T I O N NUMBER 
> 1 . 2 
NUMBER OF ZONE TRANSFORMERS 
> 2 
KVO R A T I N G OF EACH ZONE TRANSFORMER 
> 5 0 0 0 
PERCENTAGE IMPEDANCE OF EACH ZONE TRANSFORMER 
> 7 
SYSTEM POWER FACTOR AT ZONE TRANSFORMERS 
( P R E F I X LAGGING POWER FACTORS WITH A NEGAT IVE S IGN - ( i . e . - 0 . 9 9 ) ) 
> - 0 . 9 8 5 
SYSTEM BASE(MVA) 
> 10 
FEEDER RATED VOLTAGE (KV ) 
>11 
TOTAL SUB STAT ION LOAD AT MAXIMUM DEMAND(KVA) 
>10000 
TOTAL SUB S T A T I O N LOAD AT MINIMUM DEMAND(KVA) 
> 5 0 0 0 
T A P S E T T I N G LOAD (PER UN IT OF MAXIMUM DEMAND) 
> . 7 
VALUE OF PER UNIT VOLTAGE ON HIGH VOLTAGE S I D E OF ZONE TRANSFORMERS 
> 1 . 0 1 
V D 
r o 
DES IRED VALUE OF PER UNIT VOLTAGE ON 4.15 VOLT S I D E OF D I S T R I B U T I O N TRANSFORMERS 
> 1 .08 
WARNING )«!X»<)«>k>)< S E L E C T E D S Y S T E M V O L T A G E I S G R E A T E R THAN 1 . 0 6 P E R U N I T 
DO YOU W I S H TO CHANGE T H I S V A L U E OF S Y S T E M V O L T A G E 
P L E A S E P R E S S 
( 1 ) . , . . Y E S 
( 2 ) . . . . N O 
> 2 
P E R C E N T A G E OF S U B S T A T I O N LOAD ON C R I T I C A L F E E D E R 
> 2 0 
E N T E R S Y S T E M DATA F I L E FOR C R I T I C A L F E E D E R 
>GDADD B A R . D A T A 2 1 
>(< >(< >k >l< >K >)< >K >K X< >K >1( H< H< >K >)<>('• >l< >(i >l< >K >1< >k >!<>)< >i< H< >t'. >K 
>K>(< XOK 
>K)X ZONE S U B S T A T I O N NUMBER 1 . 2 0 H<>X 
/K>i< )K 
>k>)< NUMBER OF ZONE T R A N S F O R M E R S = 2 . >K>k 
H'.)« >KH< 
>H>I< R A T I N G OF E A C H ZONE T R A N S F O R M E R = 5 0 0 0 . 0 0 KVA >K>X 
>K>K Hok 
>K>K I M P E D A N C E OF E A C H ZONE TRANSFORMER= 7 . 0 0 7 . »<>« 
i«>« >K>K 
>t<>k S Y S T E M POWER F A C T O R AT ZONE T R A N S F O R M E R S = - . 9 8 5 >I<>K 
H<>K Xok 
>kH< S Y S T E M B A S E = 1 0 . 0 0 MVA >K>K 
H<>t< H o k 
>K)X F E E D E R V O L T A G E R A T I N G = 11 . 0 0 KV >K)K 
>t<>K Hok 
»OK MAXIMUM S U B S T A T I O N DEMAND= 1 0 0 0 0 . 0 0 KVA >t<>K 
>KH< Mok 
>k>k MINIMUM S U B S T A T I O N DEMAND= 5 0 0 0 . 0 0 KVA >K>k 
>k>k H<)k 
>k>k T A P S E T T I N G LOAD ( P E R U N I T OF MAXIMUM DEMAND) = . 7 0 0 >k>k 
>k>k Hok 
>k)k P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF ZONE T R A N S F 0 R M E R S = 1 . 0 1 0 >k>k 
>k>k M<>k 
>̂k NOMINATED P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N >k>k 
>k)l< T R A N S F O R M E R S FOR T A P S E T T I N G LOAD OF . 7 0 0 S P E C I F I ED= 1 . 0 8 0 >k>k 
>k>k Hok 
)k>k>k)k>kM<>kH<>k)k>kH<H<H<>k>k>k>k>k>k>k>K>k>k>k>k>k>k>k>k>k>k>l<>k>t<>i<>k>k>k>k>k>l<>l<>k>kĤ  ^^ 
>k>k>k>k>k>k>k>k>k;k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k)k>k>k>k>k>k>k>k>k!k>kik>k;k>k»̂  ^ 
>|<H<)1<)̂>K>i<>KH<>l<>)<>K>KH<H<>(<>K>k>(<>k>K>K>l<>KH<>l<>kH<>k>(<>(<>K>l<>l<H<H<>KH<>K>K 
H< CRITICAL FEEDER >K 
>K DftTft FILE NUMBER 21.00 »< 
>K PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 * 
W. MAXIMUM DEMAND LOAD (PER UNIT VALUE) =1.00 >K 
>K >k >l< >K >K )< >l< >K >K >k >k * >l< >K >K >k >K * H< H< >)< >K >K >K >K >K H< >K >l< >K >(< >K >K >l< >K >k H< >K 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
NODE 
VOLTAGE 
(KV) 
CURRENT 
(AMPS) 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
TAP 
SETTING 
TAP 
SCALING 
VOLTAGE 
(PER UNIT) 
VOLTAGE 
(V) 
1 11.91 91.761 1 . 083 449.42 1 .992 1 .074 445.83 
»< NODE 1 IS A REFERENCE POINT ONLY X< 
2 11.91 91.761 .000 .00 0 .000 .000 .00 
200 1 1 .86 13.437 1 .078 447.18 1 .992 1 .069 443.60 
201 11 . Sd 6.719 1 .075 446.31 1 .992 1 .067 442.74 
3 11 .63 73.333 1 .052 436.70 2 1 .016 1 .069 443.69 
a 11 . 38 69.377 .000 .00 0 .000 .000 .00 
¿100 1 1 .32 15.673 1 .022 424.08 2 1 .016 1 .038 430.87 
noi 11 .30 6.719 1 .023 424.66 2 1.016 1 .040 431.45 
11.19 53.726 1.018 422.60 2 1 .016 1 .035 429.36 
6 10.89 ¿12.532 .000 .00 0 .000 .000 .00 
600 10.82 20.150 .931 407'. 13 4 1 .068 1 .048 434.81 
601 10.78 11.193 .978 405.69 4 1 .068 1 .044 433.28 
602 10.75 4.479 .979 406.47 4 1 .068 1 .046 434.10 
7 10.81 22.387 .000 .00 0 .000 .000 .00 
700 10.78 8.958 .982 407.66 3 1 .042 1 .024 424.78 
701 10.77 2.240 .982 407.37 4 1 .068 1 .048 435.08 
8 10.76 13.431 .000 .00 0 .000 .000 .00 
800 10.72 11.193 .977 405.63 4 1 .068 1 .044 433.21 
801 10.70 6.719 .971 402.86 4 1 .068 1 .037 430.25 
802 10.69 2.240 .970 402.57 4 1 .068 1 .036 429.94 
9 10.76 2.240 .980 406.78 4 1 .068 1 .047 434.45 
=|RNING >K>|<>K>«>t<>f< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 200 
WARNING >K>t<>K>K>K>X SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 201 
WARNING >l<»<>K>K>K>k SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 
VD 
-ir 
)« CRITICOL FEEDER >K 
H< DOTft FILE NUMBER 21.00 >K 
H< PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 >K 
>K MINIMUM DEMAND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 >k 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
lODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 1 1 . 93 46.994 1 .085 450.26 1 .992 1 .076 446.66 
X< NODE 1 IS A REFERENCE POINT ONLY X< 
2: 1 1 . 93 46.994 .000 .00 0 .000 .000 .00 
200 11.91 6.882 1 .080 448.08 1 .992 1 .071 444.49 
201 1 1 .90 3. 44 1 1 .079 447.61 1 .992 1 .070 444.03 
3 11.79 40.117 1 .067 442.62 1 .016 1 .084 449.70 
d 1 1 .66 35.530 .000 .00 0 .000 .000 .00 
aoo 11.63 8.027 1 .051 435.99 2 1.016 1 .067 442.96 
401 11 .62 3.441 1 .051 436.22 2 1 .016 1 .068 443.20 
5 1 1 .56 27.515 1 .048 435.02 2 1.016 1 .065 441.98 
6 1 1 .<10 21.782 .000 •.00 0 .000 .000 .00 
600 11.36 10.319 1 .028 426.82 4 1 .068 1 .098 455.85 
601 11 .34 5.732 1 .027 426.05 4 1 .068 1 .096 455.02 
602 11 .33 2.294 1 .027 426.36 4 1 .068 1 .097 455.36 
7 11,36 11.465 .000 .OO 0 .000 .000 .00 
700 11 .3d 4.588 1 .029 427.00 3 1 .042 1 .072 444.93 
701 1 1 .3d 1 . 147 1 .029 426.85 4 1 .068 1 .098 455.87 
a 11.34 6.879 .000 .00 0 .000 .000 .00 
800 1 1 .31 5.732 1 .026 425.91 4 1 .068 1 .096 454.87 
801 11 .30 3.441 1.023 424.52 4 1 .068 1 .093 453.39 
802 11 .30 1 . 147 1 .023 424.36 4 - 1.068 1 .092 453.22 
9 11 .33 1 . 147 1 .028 426.53 4 1 .068 1 .098 455.54 
WARNING XOI<H<XOKH< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 200 
WARNING H<HOKX<X<X< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 
WARNING H<X<H<H<X<X< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 
VO 
W Q R N I N G >k>l<>K>K>K>X S E C O N D A R Y V Q L T O G E E X C E E D S 1 , 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 4 0 0 
W A R N I N G >KH<>t<>KH<H< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO d O i 
W A R N I N G >K>t<>K>X>K>X S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 5 
W A R N I N G )«>K>K>KH<>K S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 0 
W A R N I N G >l<>K>l<)X>K>k S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 1 
W A R N I N G >KH<)|<>K>KX< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 2 
W A R N I N G ;i<H<H<>f<>K>K S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 0 
W A R N I N G HOHHOKHOK S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 1 
W A R N I N G >KH<>l<>K>)<>k S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO BOO 
W A R N I N G >I<)KH<)|<H<H< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 1 
W A R N I N G )K>t<>K>XH<H< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 8 0 2 
W A R N I N G HOKHOKMOK S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 
V D 
O A 
C O M M E N T S ON S Y S T E M : -
TO D E C R E A S E T H E T R A N S F O R M E R S E C O N D A R Y V O L T A G E S P L E A S E R U N S Y S T E M A G A I N 
AND S E L E C T A LOWER V A L U E O F P E R U N I T V O L T A G E F O R T H E d l 5 V O L T 
< - i . e . S E C O N D A R Y ) S I D E OF T H E D I S T R I B U T I O N T R A N S F O R M E R S 
'T'M^ '!> ^ ^ ^ /r> ^ ^ ^ M > T- M*- 'T̂  "T- ^ T- ̂  /T̂  /y• M̂  'T' 'T' T- /T- T* n^ 'T '̂T- T ' 
DO Y O U W I S H TO R U N T H E S Y S T E M A G A I N 
P L E A S E P R E S S 
(1 ) Y E S 
( 2 ) . . . . N O 
> 1 
T A P S E T T I N G L O A D ( P E R U N I T OF M A X I M U M D E M A N D ) 
> . 7 
V A L U E O F P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F O R M E R S 
> 1 . 0 1 
D E S I R E D V A L U E OF P E R U N I T V O L T A G E ON d l 5 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 . 0 5 
E N T E R S Y S T E M D A T A F I L E F O R C R I T I C A L F E E D E R 
> 3 A D D B A R . D A T A 2 1 
V O 
)KH<)f<))<)i<>k>K)(<)K>k>l<>k>k))<)(<H<>K>k>k>K)K>K)(<>k)j<>K>K)̂ >l<>l<>l<>K)K.>KH<>K>l<Ĥ  
>k>K>K>l<>K>K>H>k))<>K>K>K>K>k>K>K>K>)<>K>K>k>K>KH<>K5)<>K>K>k>)<>K>K>K>K>K>k>)<>K>K>k̂  
H<>K )X>K 
»<>K Z O N E S U B S T O T I O N N U M B E R 1 . 2 0 »<>K 
>K>K >X>K 
>K>H N U M B E R O F Z O N E T R f i N S F O R M E R S = 2 . >KH< 
>I<H< >KH< 
>k>K R A T I N G OF E f t C H Z O N E T R A N S F O R M E R = 5 0 0 0 . 0 0 KV f t HoK 
>k)1< )X>K 
>I<>K I M P E D P i N C E O F E A C H Z O N E T R A N S F O R M E R = 7 . 0 0 " / . >k>K 
>X>K 
* * S Y S T E M POWER F A C T O R A T Z O N E T R f l N S F a R M E R S = - . 9 8 5 >K>)< 
>!<)« XoX 
>k>k S Y S T E M B A S E = 1 0 . 0 0 MVA »<>« 
>i<>K >K>k 
>K>K F E E D E R V O L T A G E R A T I N G = 1 1 . 0 0 K V >K>K 
H<>X >!<)« 
>k>l< M A X I M U M S U B S T A T I O N D E M A N D = 1 0 0 0 0 . 0 0 K V A >K)1< 
>k)X H<>K 
HOH M I N I M U M S U B S T A T I O N D E M A N D = 5 0 0 0 . 0 0 K V A Hok 
>«>»< Hok 
m T A P S E T T I N G L O A D <PER U N I T O F M A X I M U M D E M A N D ) = . 7 0 0 >K)t< 
>XH< »<))< 
>k>X P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F 0 R M E R S = 1 . 0 1 0 >KX< 
HOK >K>« 
m N O M I N A T E D P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N >K>K 
H<H< T R A N S F O R M E R S F O R T A P S E T T I N G L O A D OF . 7 0 0 S P E C I F I E D = 1 . 0 5 0 H<>K 
>k>k>k>K>k>K>k>K>K>K)k>K>k)k>K>K>(<>K>K>K>KW>K>K>K>K>k)K>K>K>k!K>K!K)K>K>K>K>k>)<>k>)<>K 
V D 
CO 
H<>K>K>K>K>l<>f:>K>l<)K>K>K>l<>k>1<)K>K>k)k>KX<>K>l<H<>K>t<H<>K>l<>t<>l<H<)<>t<H<>K>K>K 
>k C R I T I C P I L F E E D E R >K 
»< DflTft F I L E NUMBER 2 1 . 0 0 >K 
H< PERCENTftGE OF S U B S T f t T I O N LOAD ON F E E D E R = 2 0 . 0 0 )K 
* MAXIMUM DEMPIND LO(=ID(PER U N I T V f i L U E ) = 1 . 0 0 * 
>K>K>k>K>K>K>K>K>K>K>K>K>k>k>K>K>k>k>K>K>K>K>K>K>K>K>K>K>K>K>KH<>)<>K>K>K>H>l<>k>K>K>k>K>K>K̂  
TRANSFORMER SECONDARY V O L T A G E S TRANSFORMER SECONDARY V O L T A G E S 
F E E D E R W I T H O U T T A P A D J U S T M E N T S W I T H T A P A D J U S T M E N T S 
V O L T A G E C U R R E N T V O L T A G E V O L T A G E T A P T A P V O L T A G E VOLTAGE 
JODE ( K V ) (AMPS) ( P E R U N I T ) ( V ) S E T T I N G S C A L I N G ( P E R U N I T ) ( V ) 
1 11 9 4 . 3 8 7 1 . 0 4 9 4 3 5 . 5 1 1 . 9 9 2 1 . 0 4 1 4 3 2 . 0 3 
>K NODE 1 I S A R E F E R E N C E P O I N T ONLY >K 
2 1 1 . 5 4 9 4 . 3 8 7 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
2 0 0 11 . 4 9 1 3 . 8 2 2 1 . 0 4 4 4 3 3 . 2 8 1 . 9 9 2 1 . 0 3 6 4 2 9 . 8 1 
201 1 1 . 4 7 6 . 9 1 1 1 . 0 4 2 4 3 2 . 3 9 1 . 9 9 2 1 . 0 3 4 4 2 8 . 9 3 
3 11 . 2 5 8 0 . 5 7 5 1 . 0 1 8 4 2 2 . 6 2 2 1 . 0 1 6 1 . 0 3 5 4 2 9 . 3 8 
a 11 . 0 0 7 1 . 3 6 2 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
aoo 1 0 . 9 4 1 6 . 1 2 1 . 9 8 7 4 0 9 . 7 3 2 1 . 0 1 6 1 . 0 0 3 4 1 6 . 2 9 
a o i 1 0 . 9 1 6 . 9 1 1 . 9 8 9 4 1 0 . 2 5 2 1 . 0 1 6 1 . 0 0 4 4 1 6 . 8 1 
5 1 0 . 8 0 5 5 . 2 6 3 . 9 8 3 4 0 8 . 0 2 3 1 . 0 4 2 1 . 0 2 4 4 2 5 . 1 6 
6 1 0 . 4 9 4 3 . 7 5 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . O O 
6 0 0 1 0 . 4 2 2 0 . 7 2 6 . 9 4 5 3 9 2 . 2 5 4 1 . 0 6 8 1 . 0 0 9 4 1 8 . 9 2 
601 1 0 . 3 8 1 1 . 5 1 3 . 9 4 2 3 9 0 . 7 8 4 1 . 0 6 8 1 . 0 0 6 4 1 7 . 3 5 
6 0 2 1 0 . 3 5 4 . 6 0 7 . 9 4 3 3 9 1 . 4 7 4 1 . 0 6 8 1 . 0 0 7 4 1 8 . 0 9 
7 1 0 . 4 1 2 3 . 0 2 8 . 0 0 0 . 0 0 0 . O O O . 0 0 0 . 0 0 
7 0 0 1 0 . 3 8 9 . 2 1 4 . 9 4 6 3 9 2 . 6 9 4 1 . 0 6 8 1 . 0 1 1 4 1 9 . 4 0 
701 1 0 . 3 7 2 . 304 . 9 4 6 3 9 2 . 4 0 4 1 . 0 6 8 1 . 0 1 0 4 1 9 . 0 9 
e 1 0 . 3 6 1 3 . 8 1 6 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
8 0 0 1 0 . 3 2 1 1 . 5 1 3 . 9 4 1 3 9 0 . 6 1 4 1 . 0 6 8 1 . 0 0 5 4 1 7 . 1 8 
a o i 1 0 . 3 0 6 . 9 1 1 . 9 3 5 3 8 7 . 8 7 4 1 . 0 6 8 . 9 9 8 4 1 4 . 2 5 
8 0 2 1 0 . 2 9 2 . 3 0 4 . 9 3 4 3 8 7 . 5 7 4 1 . 0 6 8 . 9 9 7 4 1 3 . 9 3 
9 1 0 . 3 5 2 . 3 0 4 . 9 4 4 3 9 1 . 8 0 4 1 . 0 6 8 1 . 0 0 8 4 1 8 . 4 4 
N O 
\ o 
>k >K >l< >l< >t< >K >K >(< >k >K >)< iK >k >k >k )i< >K >f< )(<>(< H< >(< >K >(< >k >K >k * >K >K >k >K >l< >K ^ 
>K CRITICAL FEEDER >X 
H< DfiTfl FILE NUMBER 21.00 * 
H< PERCENTfiGE OF SUB STATION LOAD ON FEEDER= 20.00 H< 
>k MINIMUM DEMAND LOAD (PER UNIT OF MAXIMUM DEMAND) = .50 >l< 
«1/vl/\t/vl/vl/vi/\l/ Nl/\l/\i/̂ l/U/\1/̂  
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
JODE <KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 .59 48.298 1 .054 437.39 1 , 992 1 .046 433.89 
H< NODE 1 IS A REFERENCE POINT ONLY H< 
1 1 .59 48.298 .000 .00 0 .000 .000 .00 
200 11 .57 7.073 1 .049 435.23 1 .992 1 .040 431.75 
201 11 .56 3.536 1 .048 434.76 1 .992 1 .039 431.28 
3 11 .44 41.230 1 .035 429.67 2 1.016 1 .052 436.55 
4 11 .31 36.516 .000 .00 0 .OOO .000 .00 
400 11 .28 8.249 1 .019 422.90 2 1 .016 1 . 035 429.66 
401 11 ,27 3.536 1 . 020 423.10 2 1.016 1 .036 429.87 
5 11 .21 28.278 1 .016 421.81 3 1 .042 1 ,059 439,53 
6 11 .05 22.387 .000 . . 00 0 .000 .000 .00 
600 11 .01 10.606 .996 413.45 4 1 .068 1 .064 441.56 
601 10.99 5.891 .994 412.65 4 1 .068 1 .062 440.71 
602 10.97 2.358 .995 412.93 4 1 .068 1 . 063 441.01 
7 1 1 .00 11.783 .000 .00 0 .000 .000 .OO 
700 10.99 4.715 ,997 413.58 4 1 .068 1 ,064 441.70 
701 10.98 1 . 179 .996 413.42 4 1 .068 1 .064 441.54 
8 10.98 7.069 .000 .00 0 .000 .000 .00 
800 10.96 5.891 .994 412.46 4 1 .068 1 .061 440.51 
801 10.94 3.536 .991 411.08 4 1 .068 1 .058 439.04 
802 10.94 1 . 179 .990 410.92 4 1 .068 1 .058 438,86 
9 10.97 1 . 179 .995 413.10 4 1 .068 1 .063 441,19 
WARNING H<H<H<X<H<H< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 600 
WARNING H<H<H<H<H<H< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 601 
WARNING H<H<H<H<H<H< SECONDARY VOLTAGE EXCEEDS 1.06 PER UNIT ON DISTRIBUTION TRANSFORMER NO 602 O 
o 
W f i R N I N G >K>k>K'>«>k>K S E C O N D O R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 0 
W A R N I N G >k)t<>K>K>f<>X S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 1 
W A R N I N G H<>K>k>K>K>K S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO SOO 
W A R N I N G »<>«<)X>X>«H< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 
C O M M E N T S ON S Y S T E M : -
>K >)< H< )k >K >k >k >)< H< >(< >K >K >K >k )(< )K >)< >K )(< >f'>K >(< >k * >K >K >(<>(< X< >k >K 
TO D E C R E A S E T H E T R A N S F O R M E R S E C O N D A R Y V O L T A G E S P L E A S E R U N S Y S T E M 
A G A I N A N D D E C R E A S E T H E T A P S E T T I N G L O A D 
DO YOU W I S H T O R U N T H E S Y S T E M A G A I N 
P L E A S E P R E S S 
( 1 ) . . . . Y E S 
( 2 ) . . . . N O 
> 1 
T A P S E T T I N G L O A D ( P E R U N I T OF M A X I M U M DEMAND) 
> . 5 5 
V A L U E O F P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F O R M E R S 
> 1 . 0 1 
D E S I R E D V A L U E O F P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 . 0 5 
o 
ENTER SYSTEM DPiTfi FILE FOR CRITICfiL FEEDER 
>3fiDD BflR.DfiTfl21 
))<))< >i<>k>KH<>l<>l<)(<)t<)KH<)k>K>K>l<>l<>l<>)<H<>K>k>l<>)<>K>t<>K>k>l<H<H<>kH<>l<H<>k>KĤ  
>k>K>K>k>k>K>i<>l<>K>K>K>K>K>)<>K>K>k>K>k>K>kH<>K>K))<)K>K)K)K*>K>K>kH<>K>K>K>kH<>K>kH<>k 
H<>K >K>« 
>K>K ZONE SUB STATION NUMBER 1.20 ** 
HoK 
Hok NUMBER OF Z O N E TRl=lNSFORMERS= 2. »<»< 
>K>K HoK 
>t<>K RATING OF EACH ZONE T R A N S F O R M E R = 5000.00 KVA >k>X 
HoK HoK 
HoK IMPEDANCE OF EACH ZONE TRANSFORMER^ 7.007. >K>K 
»<>« >I<>K 
>k>X SYSTEM POWER FACTOR AT ZONE T R A N S F O R M E R S = - . 9 8 5 >K>k 
>!<>(< HOK 
m SYSTEM BASE=10.00 MVA >t<>X 
X<>X H<>X 
H<)K FEEDER V O L T A G E RATING= 11.00 KV >X>K 
H<>K >f<»< 
)K>k MAXIMUM SUB STATION DEMAND= 10000.00 KVA >K>K 
>X)k >t<)K 
>I<>K MINIMUM SUB STATION DEMAND= 5000.00 KVA Ho« 
Xok >K))< 
>K>K TAP SETTING LOAD (PER UNIT OF MAXIMUM DEMAND) = .550 HoK 
HoK • H<H< 
H<H< PER UNIT VOLTAGE ON HIGH VOLTAGE SIDE OF ZONE TRANSF0RMERS=1 .010 HoK 
H<H< H<H< 
H<H< NOMINATED PER UNIT VOLTAGE ON 415 VOLT SIDE OF DISTRIBUTION H<H< 
H<H< TRANSFORMERS FOR TAP SETTING LOAD OF .550 SPECIFIED=1 ,050 H<H< 
H<H< H<H< 
o 
rj 
H<>l<H<̂<>f:)|<H<)<)f:>l<>k>K>K>K>K>(<)K>f'.>l<H<>l<>l<>t<>K>K>K>K>K>l<>l<i)<)k>)<)(<>Kî  
>« CRITICRL FEEDER >K 
>k DOT A FILE NUMBER 21.00 H< 
H< PERCENTAGE OF SUB STATION LOAD ON FEEDER= 20.00 »< 
>« MAXIMUM DEMAND LOAD (PER UNIT VALUE) =1.00 >k 
>K>K>K>K>K>K>K>K:l(>k>K>k>K>k>K>k>K>KH<H<>K.S<>K>K>k)K>K>k>k>K>K>(<>K>K>K>K>K>k;i<>K)K>K>k 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
JODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 .54 94.387 1 .049 435.51 1 .992 1 .041 432.03 
>k NODE 1 IS A REFERENCE POINT ONLY >X 
2 1 1 .54 94.387 .000 .00 0 .000 .000 .00 
200 1 1 .49 13.822 1 .044 433.28 1 .992 1 .036 429.81 201 11 .47 6.911 1 .042 432.39 1 .992 1 .034 428.93 3 1 1 .25 80.575 1.018 422.62 1 .016 1 .035 429.38 
A 11 .00 71.362 .OOO .00 0 .000 ,ooo .OO 400 10.94 16.121 .987 409.73 2 1-016 1 .003 416.29 401 10.91 6.911 .989 4 1 0\ 25 2 1.016 1 .004 416.81 
5 10.80 55.263 .983 408.02 2 1 .016 .999 414.55 
10.49 43.750 .000 .00 0 .OOO .000 .00 
600 10.42 20.726 .945 392.25 3 1 .042 .985 408.72 
601 10.38 11.513 .942 390.78 3 1 .042 .981 407.19 
602 10.35 4.607 .943 391.47 3 1 .042 .983 407.91 7 10.41 23.028 .000 .00 0 .000 .000 .OO 700 10.38 9.214 .946 392.69 3 1 .042 .986 409.19 701 10.37 2.304 .946 392.40 3 1 .042 .985 408.89 
a 10.36 13.816 .000 .00 0 .000 .000 .OO 
800 10.32 11.513 .941 390.61 3 1 . 042 .981 407.02 
801 10.30 6.91 1 .935 387.87 4 1 .068 .998 414.25 802 10.29 2.304 .934 387.57 4 1 .068 .997 413.93 9 10.35 2.304 .944 391.80 3 1 .042 .984 408.25 
o 
UJ 
)|<>kH<H<H<)l<>)<>KH<>KH<>l<>KH<>k>K>k>K>l<>(<>l<)̂>t<H<>(<>l<>K>(<H<H<>l<>(<>K)K>K>l<H<>K>K̂  
>k CRITICfiL FEEDER >K 
X< DOTfl FILE NUMBER 21.00 >K 
>X PERCENTAGE OF SUB STfiTION LQOD ON FEEDER= 20.00 >K 
H< MINIMUM DEMAND LOfiD(PER UNIT OF MfiXIMUM DEMfiND)= .50 >k 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
JODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 .59 48.298 1 .054 437.39 1 .992 1 .046 433.89 
>t< NODE 1 IS A REFERENCE POINT ONLY >k 
2 11 .59 48.298 .000 .00 0 .000 .000 .00 
200 11 .57 7.073 1 .049 435.23 1 .992 1 .040 431.75 
201 11 .56 3.536 1 .048 434.76 1 .992 1 .039 431.28 
3 11 ,44 41 .230 1 .035 429.67 •r> 1 .016 1 .052 436.55 
4 11.31 36.516 .000 .00 0 .000 .000 .00 
<100 11 .28 8.249 1.019 422.90 2 1.016 1 .035 429.66 
401 1 1 .27 3.536 1 .020 423.10 2 1 .016 1 .036 429.87 
5 11 .21 28.278 1.016 421.81 2 1.016 1 .033 428.56 
6 1 1 .05 22.387 .000 -.00 0 .000 .000 .00 
600 11.01 10.606 .996 413.45 3 1 .042 1 .038 430.81 
601 10.99 5.891 .994 412.65 3 1 .042 1 .036 429.98 
602 10.97 2.358 .995 412.93 3 1 .042 1 .037 430.27 
7 11 .OO 11.783 .000 .00 0 .OOO .000 .00 
700 10.99 4.715 .997 413.58 3 1 .042 1 .038 430.95 
701 10.98 1 . 179 .996 413.42 3 1 .042 1 .038 430.79 
8 10.98 7.069 .000 .00 0 .000 .000 .00 
800 10.96 5.891 .994 412.46 3 1 .042 1 .036 429.78 
801 10.94 3.536 .991 411.08 4 1 .068 1 .058 439.04 
802 10.94 1 . 179 .990 410.92 4 1 .068 1 .058 438.86 
9 10.97 1 . 179 .995 413.10 3 1 .042 1 .037 430.45 
O 4r 
COMMENTS ON SYSTEM:-
H< >l< >K >K >(< >k >K >l< >K >K >l< >K >l< >K >K >K >k >k H< >1< >)< H< >K >K >(< >K >)< H< Hi H< >k )i< >H H< 
ftLL SYSTEM VQLTfiGES ORE WITHIN THE LIMITS OF 0.98 PER UNIT TO 1.06 PER UNIT 
DO YOU WISH TO RUN THE SYSTEM fiGfilN 
PLEASE PRESS 
(1)....YES 
(2)....NO 
> 2 
THE DISTRIBUTION TRONSFORMER TAP SETTINGS HAVE NOW BEEN SET 
DO YOU WISH TO RUN THE SYSTEM UNDER ft SPECIFIED LO«D CONDITION 
PLEOSE PRESS 
(1 ) YES 
<2)....NO 
DO YOU REQUIRE TfiP SETTINGS FOR THE ZONE TRANSFORMERS 
PLEASE PRESS 
<1) YES 
(2)....NO 
> 1 
O 
>KH<>l<>}!>KM<>K>l<>l<>K>(<>t<>l<>l<>l<>)<>t<>K >(<>(< >l<>k)|<>)<>l<>K>l<><<>!<H< >!<>)<>(< 
>K ZONE TRANSFORMER T A P S E T T I N G S >k 
AND CURRENT RANGES H< 
>|<>X >K >K >k >K M<>K >K >I<>K >l<>|<>i< * »<X< HoK >K >K >|ol<>K>K >|oK>K N<>k >K >X 
EACH Z O N E TRANSFORMER T O T A L S Y S T E M CURRENT RANGE 
)X »< Hok H<H< >K >f< H<>X>k >K >K Holok >k >k >K>K X< S< H<>1< 
T A P 
S E T T I N G 
T A P 
S C A L I N G 
CURRENT S E T T I N G 
(AMPS) 
CURRENT RANGE 
( A M P S ) ( A M P S ) 
6 1 . 0 3 3 9 . 0 0 0 . 0 0 0 TO 1 4 . 8 2 1 . 0 0 0 TO 2 9 . 6 4 3 
7 1 . 0 5 2 6 I d . 8 2 1 1 4 . 8 2 1 TO 6 1 . 0 7 6 2 9 . 6 4 3 TO 1 2 2 . 1 5 2 
8 • 1 . 0 6 6 6 6 1 . 0 7 6 6 1 . 0 7 6 TO 1 0 6 . 2 6 1 1 2 2 . 1 5 2 TO 2 1 2 . 5 2 3 
9 1 . 0 8 1 1 1 0 6 . 2 6 1 1 0 6 . 2 6 1 TO 1 5 5 . 1 6 5 2 1 2 . 5 2 3 TO 3 1 0 . 3 2 9 
1 0 1 . 0 9 5 9 1 5 5 . 1 6 5 1 5 5 . 1 6 5 TO 2 0 7 . 5 9 7 3 1 0 . 3 2 9 TO 4 1 5 . 1 9 4 
1 1 1 . 1 1 1 1 2 0 7 . 5 9 7 2 0 7 . 5 9 7 TO 2 3 6 . 1 2 0 4 1 5 . 1 9 4 TO 4 7 2 . 2 4 0 
DO YOU R E Q U I R E D E T A I L S OF OTHER FEEDERS 
P L E A S E PRESS 
( 1 ) . . . . Y E S 
( 2 ) . . . . N O 
> 2 
DO YOU W I S H TO RUN T H I S PROGRAMME A G A I N 
P L E A S E P R E S S 
( 1 ) . . . . Y E S 
( 2 ) . . . . N O 
> 1 
O 
0 ^ 
EXAMPLE 6. 
System Which Requires Design Changes To Ensure That The System Voltages 
Do Not Exceed Prescribed Limits. 
P L E A S E S U P P L Y T H E F O L L O W I N G I N F O R M O T I O N 
>K>K>l<>k>KH<>K>K>K>H>K>k>l<>K>K>l<>k>K>)<>k>l<>k>l<>)<H<>)<>)<H<>l<>l<>k>k>l<>(<>(<>l<>i<>i<>K 
Z O N E S U B S T A T I O N N U M B E R 
> 1 . 1 
NUMBER O F Z O N E T R A N S F O R M E R S 
> 3 
K V A R A T I N G OF E A C H Z O N E T R A N S F O R M E R 
> 1000 
P E R C E N T A G E I M P E D A N C E OF E A C H Z O N E T R A N S F O R M E R 
> 7 
S Y S T E M POWER F A C T O R AT Z O N E T R A N S F O R M E R S 
( P R E F I X L A G G I N G POWER F A C T O R S W I T H A N E G A T I V E S I G N - ( I . e . - 0 . 9 9 ) ) 
> - 0 . 9 8 5 
S Y S T E M B A S E ( M V A ) 
> 10 
F E E D E R R A T E D V O L T A G E ( K V ) 
> 11 
T O T A L S U B S T A T I O N L O A D AT M A X I M U M D E M A N D ( K V A ) 
> 3 0 0 0 
T O T A L S U B S T A T I O N L O A D A T M I N I M U M D E M A N D ( K V A ) 
> 1000 
T A P S E T T I N G L O A D ( P E R U N I T OF M A X I M U M DEMAND) 
> . 7 
V A L U E O F P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF Z O N E T R A N S F O R M E R S 
> 1 . 0 1 
D E S I R E D V A L U E OF P E R U N I T V O L T A G E ON ¿115 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 . 0 5 
O 
00 
PERCENTAGE OF SUB S T A T I O N LORD ON C R I T I C A L F E E D E R 
> 1 0 0 
ENTER SYSTEM DATA F I L E FOR C R I T I C A L FEEDER 
> a A D D B A R . D A T A 2 1 
H<)H>)<H<>K>kH<)K>l<>K>l<)f:)(<>(<>k))<>(<>l<>k>K>KH<)1<)l<>k>k>K>K>)<>K>l<>K>f;))<H<>)<>̂  
>K)K>(<>k>KH<>K>K>l<>K>K>k>l<>k>K>K>l<>k>K>k>K>K>K>K>K>K>K)«>K>K>l<H<>k>K>K>k>(<>k>K>K>l<>k 
»OK >KH< 
>k>K ZONE SUB S T A T I O N NUMBER 1 . 1 0 >K>k 
>!<)(< HO« 
>K>t< NUMBER OF ZONE TRANSFORMERS= 3 . »o« 
H<>K )K»< 
>k>K R A T I N G OF EACH ZONE TRANSFORMER= 1 0 0 0 . 0 0 KVA >KX< 
HoK )|<)K 
H<>K IMPEDANCE OF EACH ZONE TRANSFORMER= 7 . 0 0 7 . HoK 
HoK )«>« 
>K>X SYSTEM POWER FACTOR AT ZONE TRANSFORMERS= - . 9 8 5 »<>K 
>K>K >KH< 
>I<>1< SYSTEM B A S E = 1 0 . 0 0 MVA 
>XH< XOX 
>K>K FEEDER VOLTAGE R A T I N G = 1 1 . 0 0 KV XoX 
m H<>K 
>K>t< MAXIMUM SUB S T A T I O N DEMAND= 3 0 0 0 . 0 0 KVA >K>K 
HO« HO« 
>K>K M I N I M U M SUB S T A T I O N DEMAND= 1 0 0 0 . 0 0 KVA >K>K 
)X>« •• 
>K>K TAP S E T T I N G LOAD (PER U N I T OF MAXIMUM DEMAND) = . 7 0 0 »oK 
>|<>l< 
>K>I< PER U N I T VOLTAGE ON H I G H VOLTAGE S I D E OF ZONE T R A N S F 0 R M E R S = 1 . 0 1 0 H<>K 
HoK 
>l<>k N O M I N A T E D PER U N I T VOLTAGE ON 4 1 5 VOLT S I D E OF D I S T R I B U T I O N X<>K 
)X>« TRANSFORMERS FOR T A P S E T T I N G LOAD OF . 7 0 0 S P E C I F I E D = 1 . 0 5 0 XoK 
>K>K)«>K))<>K>K>(<>(<>k>k>l<>k>|<>K>K>K>K>K>k)«>k)«H<)«>k>k>«H<>t<)f<>k>K>k>l<>K>K>l<̂  
>K>K>l<)K>k>K>K>k>K>K>K>k>«>k>K>t<>K>K>K>k>K>K>K>k>K>K>KiK>«)K>K>kH<>K>k>k>K>k̂ ^̂  
O 
V O 
)X CRIT ICAL FEEDER )X 
>X DfiTfl F I L E NUMBER 2 1 . 0 0 >i< 
>k PERCENTfiGE OF SUB STATION LOAD ON FEEDER=100 .00 >K 
H< MAXIMUM DEMAND LOAD (PER UNIT V A L U E ) = 1 . 0 0 * 
TRANSFORMER SECONDARY VOLTAGES TRANSFORMER SECONDARY VOLTAGES 
FEEDER WITHOUT TAP ADJUSTMENTS WITH TAP ADJUSTMENTS 
VOLTAGE CURRENT VOLTAGE VOLTAGE TAP TAP VOLTAGE VOLTAGE 
JODE (KV) (AMPS) (PER UNIT) (V) SETTING SCALING (PER UNIT) (V) 
1 11 . 5 8 1 3 7 . 6 4 1 1 , 053 4 3 6 . 9 9 1 . 9 9 2 1 , 045 4 3 3 . 4 9 
>K NODE 1 I S A REFERENCE POINT ONLY 
2 11 .58 1 3 7 . 6 4 1 . 0 0 0 .OO 0 . 0 0 0 . 000 .OO 
200 11 . 5 1 2 0 . 1 5 6 1 . 0 4 9 4 3 5 . 1 9 1 . 9 9 2 1 .040 4 3 1 . 7 1 
201 11 . 4 8 1 0 . 0 7 8 1 . 046 4 3 3 . 9 3 1 . 9 9 2 1 .037 4 3 0 . 4 6 
3 1 1 . 1 6 1 1 7 . 4 9 9 1 . 0 1 2 4 1 9 . 8 4 2 1 . 0 1 6 1 .028 4 2 6 . 5 6 
A 1 0 . 7 9 1 0 4 . 0 6 5 . 0 0 0 . 0 0 0 . 0 0 0 . 000 -OO 
400 1 0 . 7 1 2 3 . 5 0 9 . 9 6 7 4 0 1 . 4 6 4 1 . 0 6 8 1 .033 4 2 8 . 7 6 
401 1 0 . 6 7 1 0 . 0 7 8 . 970 4 0 2 . 3 8 4 1 . 0 6 8 1 .036 4 2 9 . 7 4 
5 1 0 . 5 1 8 0 . 5 8 9 . 9 6 3 3 9 9 . 5 3 4 1 . 0 6 8 1 .028 4 2 6 . 7 0 
h 1 0 . 0 6 6 3 . 7 9 9 , o o o . 0 0 0 . 0 0 0 . 0 0 0 .OO 
600 9 . 9 6 3 0 . 2 2 4 . 9 0 9 3 7 7 . 2 8 5 1 . 0 9 6 .996 4 1 3 . 5 0 
601 9 . 9 0 1 6 . 7 8 9 .904 3 7 5 . 2 4 5 1 . 0 9 6 .991 4 1 1 . 2 6 
602 9 . 8 5 6 . 7 1 9 . 9 0 7 3 7 6 . 4 8 5 1 . 0 9 6 .994 4 1 2 . 6 2 
7 9 . 9 5 3 3 , 5 8 1 . 000 . 0 0 0 . 0 0 0 . 000 . 0 0 
700 9 , 9 0 13 .437 . 9 1 1 3 7 8 . 1 8 5 1 . 0 9 6 .999 4 1 4 . 4 9 
701 9 . 8 9 3 . 3 5 9 . 9 1 0 3 7 7 . 7 8 5 1 . 0 9 6 . 998 4 1 4 , 0 5 
8 9 . 8 8 2 0 . 1 4 7 . 0 0 0 .00 0 . 0 0 0 .000 . 0 0 
800 9 . 8 2 1 6 . 7 8 9 . 904 3 7 5 . 3 0 5 1 , 0 9 6 .991 4 1 1 . 3 3 
801 9 , 7 8 10 .078 . 8 9 5 3 7 1 . 2 3 5 1 . 0 9 6 .980 4 0 6 , 8 7 
802 9 . 7 7 3 . 3 5 9 .894 3 7 0 . 8 2 5 1 . 0 9 6 . 979 4 0 6 , 4 2 
9 9 , 8 7 3 . 3 5 9 . 9 0 8 3 7 6 . 9 4 5 1 . 0 9 6 .995 4 1 3 . 1 2 
WARNING >Ki)<)to|<>XH< SECONDARY VOLTAGE BELOW 0 . 9 8 PER UNIT ON DISTRIBUTION TRANSFORMER NO 802 
o 
>K>K>k>k>K>K>K>k)|<>K>K>H>KH<>̂<>k:K>k>̂<>K>K;̂<>k>k>k>l<>k>K>K)K>K>k>K>KH<>K>k>k>̂<>k>̂<>k>̂  
>l< C R I T I C f i L FEEDER »< 
)« DPITP) F I L E NUMBER 2 1 . 0 0 >K 
>K PERCENTAGE OF BUB STAT ION LOAD ON FEEDER= 100 . 00 H< 
>K MINIMUM DEMAND LOAD (PER UN IT OF MAXIMUM DEMAND) = . 3 3 >K 
FEEDER 
TRANSFORMER SECONDARY VOLTAGES 
WITHOUT TAP ADJUSTMENTS 
TRANSFORMER SECONDARY VOLTAGES 
WITH TAP ADJUSTMENTS 
NODE 
VOLTAGE 
(KV) 
CURRENT 
(AMPS) 
VOLTAGE 
(PER UN IT ) 
VOLTAGE 
(V) 
TAP 
S E T T I N G 
TAP 
SCAL ING 
VOLTAGE 
(PER UNIT ) 
1 1 1 . 6 1 4 8 . 2 1 7 1 . 0 5 6 4 3 8 . 1 4 1 . 9 9 2 1 . 0 47 
>K NODE 1 IS A REFERENCE POINT ONLY 
2 1 1 .61 4 8 . 2 1 7 . 0 0 0 . 0 0 0 .OOO . 0 0 0 
2 0 0 11 . 5 9 7 . 0 6 1 1 , 0 5 0 4 3 5 , 7 9 1 . 9 9 2 1 . 042 
201 11 . 5 8 3 . 5 3 0 1 . 0 4 9 4 3 5 . 3 2 1 . 9 9 2 1 .041 
3 1 1 . 4 6 41 .161 1 . 0 3 7 4 3 0 . 2 3 2 1 . 0 1 6 1 . 053 
4 11 . 3 3 3 6 . 4 5 5 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 
4 0 0 1 1 . 3 0 8 . 2 3 5 1 . 0 2 0 4 2 3 . 4 5 4 1 . 0 6 8 1 . 0 9 0 
401 11 . 2 9 3 . 5 3 0 1 .021 4 2 3 . 6 6 4 1 . 0 6 8 1 . 0 9 0 
5 11 . 2 3 2 8 . 2 3 1 1 . 0 1 8 4 2 2 . 3 6 4 1 . 0 6 8 1 . 087 
6 11 . 06 2 2 . 3 4 9 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 
6 0 0 11 . 0 3 1 0 . 5 8 8 . 9 9 8 413'. 98 5 1 . 0 9 6 1 . 0 9 3 
601 1 1 . 0 1 5 . 8 8 1 . 9 9 6 4 1 3 . 1 9 5 1 . 0 9 6 1 .091 
6 0 2 1 0 . 9 9 2 . 3 5 4 . 9 9 6 4 1 3 . 4 6 5 1 . 0 9 6 1 . 092 
7 1 1 . 0 2 1 1 . 7 6 4 . 0 0 0 . 0 0 0 , 0 0 0 . 0 0 0 
7 0 0 11 . 01 4 . 7 0 7 . 9 9 8 4 1 4 . 1 1 5 1 . 0 9 6 1 . 094 
701 11 .OO 1 . 177 . 9 9 7 4 1 3 . 9 5 5 1 . 0 9 6 1 . 0 9 3 
8 1 1 . 0 0 7 . 0 5 8 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 
BOO 1 0 . 9 8 5 . 8 8 1 . 9 9 5 4 1 2 . 9 9 5 1 . 0 9 6 1 .091 
801 1 0 . 9 6 3 . 5 3 0 . 9 9 2 4 1 1 . 6 1 5 1 , 0 9 6 1 . 0 87 
8 0 2 1 0 . 9 6 1 . 177 .991 4 1 1 . 4 5 5 1 . 0 9 6 1 . 0 87 
9 1 0 . 9 9 1 . 177 . 9 9 7 4 1 3 . 6 3 5 1 . 0 9 6 1 . 092 
VOLTAGE 
(V) 
4 3 4 . 6 4 
. 0 0 
4 3 2 . 3 1 
4 3 1 . 8 4 
4 3 7 . 1 2 
. 0 0 
4 5 2 . 2 5 
4 5 2 . 4 6 
4 5 1 . 0 8 
. 0 0 
4 5 3 . 7 2 
4 5 2 . 8 5 
4 5 3 . 1 5 
. 0 0 
4 5 3 . 8 7 
4 5 3 . 6 9 
. 0 0 
4 5 2 . 6 4 
4 5 1 . 1 3 
4 5 0 , 9 5 
4 5 3 . 3 4 
WARNING HoKJfoKHo« SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 400 
WARNING >K>k>K!«)K>K SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING )K>K>k>X>K>l< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING )»<H<>K>K>k>k SECONDORY VOLTAGE EXCEEDS 1 . 0 6 PER UN IT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING H<>f<>K>!<>K>« SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING >X»<>K)K>k»< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UN IT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING >I<>K>KX<>!<H< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING >1<>K>X>I<>I<»< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING >K>!<!i<>K>«H< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING >K>K>t<>(>K)K SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING XoK>«>l<>K)1< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
WARNING X<>t<»<>KS<»< SECONDARY VOLTAGE EXCEEDS 1 . 0 6 PER UNIT ON D I S T R I B U T I O N TRANSFORMER NO 
600 
601 
602 
700 
701 
800 
801 
802 
COMMENTS ON SYSTEM 
>i<>K>K)K)K>K>k>i<>K>K)K>K>)<>K)(<>KH<>K>(<>K)<>K>l<>K>K>K>k)t<)1<>K)f<>K)(<>K>kH<>KH<>k>k 
TO IMPROVE THE REGULATION OF THE SYSTEM P L E A S E RUN SYSTEM AGAIN 
AND S E L E C T 
(A ) HIGHER VALUE OF PER UNIT VOLTAGE FOR THE 415 VOLT ( . i . e .SECONDARY) 
S I D E OF THE D I S T R I B U T I O N TRANSFORMERS 
(B ) LOWER VALUE OF TAP SETT ING LOAD 
>K>K>K>K)̂ )k>K>K)1<>(<>k>K>K>t<H«)l<>H>H>K>)<>K>k>H>K>H>H>K>H>H)K>K>K>K>K>K>K>K>K>k>K>k>̂  
DO YOU WISH TO RUN THE SYSTEM AGAIN 
P L E A S E PRESS 
( 1 ) YES 
( 2 ) . . . . N O 
> 1 
fNJ 
T O P S E T T I N G LOf iD ( P E R U N I T OF MPXIMUM DEMRND) 
> . 6 
V f t L U E O F P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF ZONE T R A N S F O R M E R S 
> 1 .01 
D E S I R E D V A L U E OF P E R U N I T V O L T A G E ON ¿115 V O L T S I D E OF D I S T R I B U T I O N T R A N S F O R M E R S 
> 1 .06 
E N T E R S Y S T E M DATA F I L E F O R C R I T I C A L F E E D E R 
>3ADD B A R . D A T A 2 1 
)|<>t<>)<>K>l<>(<>f<>K>(<M<>l<>t<>)<H<>K>̂ >)'.>k>!<*>K*>K>l<>K>k>K)K>K>ti>l<H<>)<H<>̂ ^ 
>K>K>K>k>k>K>K>̂ <̂ <̂̂ <̂>k>k>K>k>K>K>K>H>̂ <>l<>K>l<*)k>k>K>̂ <>K>K>K>K>̂ <>K*>K>K>̂ <>K>K>K̂  
>)<>(< >!<>(< 
>X>X ZONE S U B S T A T I O N NUMBER 1 . 1 0 >K>K 
HoK 
>k>K NUMBER OF ZONE T R A N S F O R M E R S = 3 . >)<>K 
HoK R A T I N G OF E A C H ZONE T R A N S F O R M E R = 1 0 0 0 . 0 0 KVA >KH< 
>k)K 
>K>K I M P E D A N C E OF E A C H ZONE T R A N S F O R M E R ^ 7.00'/. >KH< 
H<»< S Y S T E M POWER F A C T O R AT ZONE T R A N S F O R M E R S = - . 9 8 5 >X>K )«H< >K>« 
»<>« S Y S T E M B A S E = 1 0 . 0 0 MVA >K>« 
>k)K F E E D E R V O L T A G E R A T I N G = 1 1 . 0 0 KV >)<>K 
)1<>K 
m MAXIMUM S U B S T A T I O N DEMAND= 3 0 0 0 . 0 0 K V A 
»<>« 
>K)K MINIMUM S U B S T A T I O N DEMAND= 1 0 0 0 . 0 0 K V A >k>K 
>K>K 
>K>K 
HOK H<H< 
* * T A P S E T T I N G LOAD ( P E R U N I T OF MAXIMUM DEMAND) = . 6 0 0 >X)|< 
>i<)K >i<>K 
m P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF ZONE T R A N S F G R M E R S = 1 . 0 1 0 H<>K 
m NOMINATED P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E OF D I S T R I B U T I O N XoX 
XOK T R A N S F O R M E R S FOR T A P S E T T I N G L O A D OF . 6 0 0 S P E C I F I E D = 1 . 0 6 0 m 
)k>K>K>k>K>K*))<>l<>K>K>l<>l<>k)(<>K)|<>K)̂ :)K)(<>(<>(<>k>K>K>l<>(<>K>k)k>k)K>l<*Ĥ  
>|< >K >k >l< * >k >k )i< >K >k >K >k >l< • >K >K >l< >K >K H< >l< >k H< >K i|< >k >K H< >H >!<*>(<>)< >K >l< 
U J 
>K >(< >l< >l< >)<)<< >K >)< >l< H< >K >K >l< if! )(< >l< >K H< H< >K >K >K )(< >l< * >l< H< H< 
>K C R I T I C A L F E E D E R >K 
>K D A T A F I L E NUMBER 2 1 . 0 0 * 
>K P E R C E N T A G E OF SUB S T A T I O N LOAD ON F E E D E R = 1 G O . GO H< 
>K MAXIMUM DEMAND LOAD ( P E R U N I T V A L U E ) = 1 . 0 0 H< 
TRANSFORMER SECONDARY V O L T A G E S TRANSFORMER SECONDARY V O L T A G E S 
F E E ; d e r W I T H O U T T A P A D J U S T M E N T S W I T H T A P A D J U S T M E N T S 
V O L T A G E CURRENT V O L T A G E V O L T A G E T A P T A P V O L T A G E VOLTAGE 
JODE ( K V ) (AMPS) ( P E R U N I T ) ( V ) S E T T I N G S C A L I N G ( P E R U N I T ) ( V ) 
1 11 . 5 8 1 3 7 . 6 4 1 1 . 0 5 3 4 3 6 . 9 9 1 . 9 9 2 1 . 0 4 5 4 3 3 . 4 9 
>K NODE 1 I S A R E F E R E N C E P O I N T ONLY 
2 1 1 . 5 3 1 3 7 . 6 4 1 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
2 0 0 11 . 5 1 2 0 . 1 5 6 1 . 0 4 9 4 3 5 . 1 9 1 . 9 9 2 1 . 0 4 0 4 3 1 . 7 1 
2 0 1 11 . 4 8 1 0 . 0 7 8 1 . 0 4 6 4 3 3 . 9 3 1 . 9 9 2 1 . 0 3 7 4 3 0 . 4 6 
3 11 . 16 1 1 7 . 4 9 9 1 . 0 1 2 4 1 9 . 8 4 2 1 . 0 1 6 1 . 0 2 8 4 2 6 . 5 6 
4. 1 0 . 7 9 1 0 4 . 0 6 5 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
4.00 1 0 . 7 1 2 3 . 5 0 9 . 9 6 7 4 0 1 - . 4 6 o 1 . 0 4 2 1 . 0 0 8 4 1 8 . 3 2 
401 1 0 . 6 7 1 0 . 0 7 8 . 9 7 0 4 0 2 . 3 8 3 1 . 0 4 2 1 . 0 1 0 4 1 9 . 2 8 
5 1 0 . 5 1 8 0 . 5 8 9 . 9 6 3 3 9 9 . 5 3 3 1 . 0 4 2 1 . 0 0 3 4 1 6 . 3 1 
6 1 0 . 0 6 6 3 . 7 9 9 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
6 0 0 9 . 9 6 3 0 . 2 2 4 . 9 0 9 3 7 7 . 2 8 5 1 . 0 9 6 . 9 9 6 4 1 3 . 5 0 
601 9 . 9 0 1 6 . 7 8 9 . 9 0 4 3 7 5 . 2 4 5 1 . 0 9 6 . 9 9 1 4 1 1 . 2 6 
6 0 2 9 . 8 5 6 . 7 1 9 . 9 0 7 3 7 6 . 4 8 5 1 . 0 9 6 . 9 9 4 4 . 1 2 . 6 2 
7 9 . 9 5 3 3 . 5 8 1 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
7 0 0 9 . 9 0 1 3 . 4 3 7 . 9 1 1 3 7 8 . 1 8 5 1 . 0 9 6 . 9 9 9 4 1 4 . 4 9 
701 9 . 8 9 3 . 3 5 9 , 9 1 0 3 7 7 . 7 8 5 1 . 0 9 6 . 9 9 8 4 1 4 . 0 5 
8 9 . 8 8 2 0 . 1 4 7 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
8 0 0 9 . 8 2 1 6 . 7 8 9 . 9 0 4 3 7 5 . 3 0 5 1 . 0 9 6 . 9 9 1 4 1 1 . 3 3 
801 9 . 7 8 1 0 . 0 7 8 . 8 9 5 3 7 1 . 2 3 5 1 . 0 9 6 . 9 8 0 4 0 6 , 8 7 
8 0 2 9 . 7 7 3 . 3 5 9 . 8 9 4 3 7 0 . 8 2 5 1 . 0 9 6 . 9 7 9 4 0 6 . 4 2 
9 9 . 8 7 3 . 3 5 9 . 9 0 8 3 7 6 . 9 4 5 1 . 0 9 6 . 9 9 5 4 1 3 . 1 2 
WARNING »<>K»<>KH<>K SECONDARY V O L T A G E BELOW 0 . 9 8 PER U N I T ON D I S T R I B U T I O N TRANSFORMER NO 8 0 2 
- P -
H< C R I T I C f i L F E E D E R 
* Df iTf i F I L E NUMBER 2 1 . 0 0 >K 
>X P E R C E N T O G E O F S U B S T f i T I O N L O f i D ON F E E D E R = 1 0 0 . 0 0 >K 
>l< M I N I M U M DEMftND L O f i D ( P E R U N I T OF MftXIMUM DEMAND) = , 3 3 >K 
T R A N S F O R M E R S E C O N D A R Y V O L T A G E S T R A N S F O R M E R S E C O N D A R Y V O L T A G E S 
F E E D E R W I T H O U T T A P A D J U S T M E N T S W I T H T A P A D J U S T M E N T S 
V O L T A G E CURRENT V O L T A G E V O L T A G E TAP T A P V O L T A G E VOLTAGE 
lODE ( K V ) (AMPS ) ( P E R U N I T ) ( V ) S E T T I N G S C A L I N G ( P E R U N I T ) (V ) 
1 1 1 . 6 1 4 8 . 2 1 7 1 . 0 5 6 4 3 8 . 1 4 1 . 9 9 2 1 . 0 4 7 4 3 4 . 6 4 
>l< NODE 1 I S A R E F E R E N C E P O I N T ONLY >K 
2 11 . 6 1 4 8 . 2 1 7 . 0 0 0 . O O 0 . 0 0 0 . 0 0 0 . 0 0 
2 0 0 1 1 . 5 9 7 . 0 6 1 1 . 0 5 0 4 3 5 . 7 9 1 . 9 9 2 1 . 0 4 2 4 3 2 , 3 1 
2 0 1 1 1 . 5 8 3 . 5 3 0 1 . 0 4 9 4 3 5 . 3 2 1 . 9 9 2 1 . 0 4 1 4 3 1 . 8 4 
3 1 1 . 4 6 4 1 . 1 6 1 1 . 0 3 7 4 3 0 . 2 3 2 1 . 0 1 6 1 . 0 5 3 4 3 7 . 1 2 
4 1 1 . 3 3 3 6 , 4 5 5 . O O O . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
4 0 0 11 . 3 0 8 . 2 3 5 1 . 0 2 0 4 2 3 . 4 5 3 1 . 0 4 2 1 . 0 6 3 4 4 1 . 2 4 
4 0 1 11 . 2 9 3 . 5 3 0 1 . 0 2 1 4 2 3 , 6 6 3 1 . 0 4 2 1 . 0 6 4 4 4 1 . 4 5 
5 11 . 2 3 2 8 . 2 3 1 1 . 0 1 8 4 2 2 . 3 6 3 1 . 0 4 2 1 . 0 6 0 4 4 0 . 1 0 
6 1 1 . 0 6 2 2 . 3 4 9 . 0 0 0 - .00 0 . 0 0 0 . 0 0 0 . 0 0 
6 0 0 1 1 . 0 3 1 0 . 5 8 8 . 9 9 8 4 1 3 . 9 8 5 1 . 0 9 6 1 . 0 9 3 4 5 3 . 7 2 
6 0 1 11 . 0 1 5 . 8 8 1 . 9 9 6 4 1 3 . 1 9 5 1 . 0 9 6 1 . 0 9 1 4 5 2 . 8 5 
6 0 2 1 0 . 9 9 2 . 3 5 4 . 9 9 6 4 1 3 . 4 6 5 1 . 0 9 6 1 . 0 9 2 4 5 3 . 1 5 
7 11 . 0 2 1 1 . 7 6 4 . O O O . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
7 0 0 1 1 . 0 1 4 . 7 0 7 . 9 9 8 4 1 4 . 1 1 5 1 . 0 9 6 1 . 0 9 4 4 5 3 . 8 7 
7 0 1 1 1 . 0 0 1 . 1 7 7 . 9 9 7 4 1 3 . 9 5 5 1 . 0 9 6 1 . 0 9 3 4 5 3 . 6 9 
8 1 1 . 0 0 7 . 0 5 8 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 
B O O 1 0 . 9 8 5 . 8 8 1 . 9 9 5 4 1 2 . 9 9 5 1 . 0 9 6 1 . 0 9 1 4 5 2 . 6 4 
8 0 1 1 0 . 9 6 3 . 5 3 0 . 9 9 2 4 1 1 . 6 1 5 1 . 0 9 6 1 . 0 8 7 4 5 1 . 1 3 
8 0 2 1 0 . 9 6 1 . 1 7 7 . 9 9 1 4 1 1 . 4 5 5 1 . 0 9 6 1 . 0 8 7 4 5 0 . 9 5 
9 1 0 . 9 9 1 . 1 7 7 . 9 9 7 4 1 3 . 6 3 5 1 . 0 9 6 1 . 0 9 2 4 5 3 . 3 4 
W A R N I N G X<>«X<>KH<>X S E C O N D A R Y VOLTAGE E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 4 0 0 
W A R N I N G >K>J<>X>K>X>)< S E C O N D A R Y VOLTAGE E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO d O l 
W A R N I N G >K>K>K>t<X<>X S E C O N D A R Y VOLTAGE E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 
W A R N I N G M<>k>K>K>)<H< S E C O N D A R Y V O L T A G E E X C E E D S 1 , 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 0 
W A R N I N G >t<>K>f<>K>K>f< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 1 
W A R N I N G >K>KH<M<»<>X S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 6 0 2 
W A R N I N G >t<>f.>K>f<M<>« S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 0 
W A R N I N G >K>K!«>K>f<)K S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 7 0 1 
W A R N I N G X<>K>f<H<>«H< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO BOO 
W A R N I N G >l<>k>K>K>l<>K S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 0 1 
W A R N I N G XoKXoKHo« S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 3 0 2 
W A R N I N G )K»<>XM<>KH< S E C O N D A R Y V O L T A G E E X C E E D S 1 . 0 6 P E R U N I T ON D I S T R I B U T I O N T R A N S F O R M E R NO 9 
C O M M E N T S ON S Y S T E M 
>|<H< >K >(< >K >K >K>K>I<>K>K >!<>)< >1<>K>l<>KH<>)<>K>KiK>K>K?l<>t<>K>K>k>K>k >!<>)< >K>)<>(<>K)1<>f<)̂  
T H I S S Y S T E M W I L L A L W A Y S H A V E V O L T A G E S P R E S E N T O U T S I D E T H E R A N G E O F 
0 . 9 8 T O 1 . 0 6 P E R U N I T 
T O I M P R O V E T H E R E G U L A T I O N OF T H E S Y S T E M L A R G E R L I N E C O N D U C T O R S A R E 
R E Q U I R E D TO R E D U C E S Y S T E M V O L T A G E D R O P S 
>K )<< >K>k >)< >l<H<)(<)(<>k>k>KH<>KH<>)<>k>K>k>k>K>l<>l<>KH< >!<>)< >K>K>k)K>K>K>(<>K))<>K)f<* 
DO Y O U W I S H TO I N C R E A S E T H E S I Z E OF T H E L I N E C O N D U C T O R S B E F O R E 
R U N N I N G S Y S T E M A G A I N 
P L E A S E P R E S S 
( 1 ) . . . . Y E S 
( 2 ) . . . . N O 
> 1 
O N 
PLEPSE MODIFY THE LINE IMPEDANCES ON THE SYSTEM DATR FILE AND RUN 
THIS SYSTEM AGAIN 
DO YOU WISH TO RUN THIS PROGRAMME AGAIN 
PLEASE PRESS 
( 1) . . . .YES 
(2)....NO 
> 2 
CHAPTER 5. 
suririARY 
5.1 DISCUSSION 
This programme determines the tap settings of zone and distribution 
transformers for any type of primary radial distribution system, to ensure 
that the voltages on the 415 volt side of the distribution transformers are 
within the prescribed limits irrespective of system load. 
The method of distribution transformer tap selection results in the 
utilization of the full tap setting range of the distribution transformers. 
This is achieved by ensuring that the distribution transformer tap scalings 
progressively increase from a low setting to higher settings at distances 
further along the feeder. 
The consequence of making full use of the distribution transformer tap 
setting ranges in this manner ensures that feeders can be utilized to their 
maximum allowable lengths for the given system conditions. 
The zone transformer tap settings are selected to ensure that the voltage 
on the 415 volt side of the first distribution transformer (i.e. D.T. 1. ) of 
the critical feeder is as near as possible to the desired value of 415 volts 
specified for the system. These selected zone transformer tap settings are 
the optimum settings with respect to the values of 'system power factor at 
zone transformers ' (PFZT), and 'per unit voltage on high voltage side of 
zone transformers ' (Vp) specified in the programme run. The programme 
must be rerun to obtain the optimum tap settings for different values of Vp 
and PFZT. 
The programme is fast, accurate and easy to use. It can also analyse the 
performance of any feeder under all load conditions. The programme will 
assist in the design of primary radial distribution systems by calculating 
current levels in each feeder section ( i .e. between nodes). This can result 
in installation cost savings if staggered feeder cable sizes are used as the 
feeder length increases and the feeder current decreases. 
The programme can also be used to determine the effects of system 
modifications and how they will effect transformer tap settings and feeder 
cable s izes. 
The programme takes into account the feeder losses and distributes them in 
each section of the feeder on a ratio basis depending on the rating of the 
distribution transformer served by the respective feeder section. In real 
terms this introduces a small error into the calculations as the feeder 
losses are related to the feeder current. However this error is negligible 
and can be ignored for the purposes of calculating transformer tap 
settings. 
The feeder impedances also vary with conductor temperature. The 
conductor temperature w1]] always be higher than the ambient due to the 
heating effect of current flow. However, by specifiying the feeder 
impedances for overhead lines and underground cables at 30"C and 50'C 
respectively, the effects of impedance variations are minimised. 
5.2 RECOMMENDATIONS 
This programme could be further developed to include additional features if 
required. Suggested recommendations for further developments are listed 
below:-
a) Facility to model effects of power factor correction equipment on 
system, such as series or parallel capacitors. 
b) Facility to enable a range of zone transformer tap settings to be 
calculated for different pre-programmed values of Vp and PF. 
c) Modify the programme to enable it to run on a personal computer 
(P.C.). Many PC's now run in Fortran 77, but minor programme 
changes may be required when transferring programmes between 
computers. 
5.3 CONCLUSION 
This research thesis fulfi l led the requirements outlined for the project. 
However, like most research and development projects of this type, there 
is always additional work that can be done to improve the programme and 
expand it's usefulness. For this reason the programme is written in a 
subroutine format to allow programme modifications to be carr ied out with 
ease by future p rogrammers if required. 
This project has been very satisfying as it has enabled the author to obtain a 
good understanding of some aspects of electrical distribution systems and 
to improve his skill in programming. 
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APPENDIX A 
THE PROGRAMME 
12k 
A . I INTRODUCTION 
The programme listing is from line 100 to 21,110, but the actual 
programme runs from line 100 to line 2520. Subroutines called up in the 
programme run are listed from lines 2530 to 21,110. 
Write, Rite, State and Head subroutines call up the written statements in 
each subroutine. The tasks of the remaining subroutines are described in 
the heading of each. 
The following list of programme symbols enable the calculations of each 
subroutine to be analysed if required. 
A.2 LIST OF SYMBOLS 
FORMAT (SOX, '$P') 
ASA 
ABA 
A!B 
BAB 
CC 
CCC 
CIC 
CAC 
CPU 
CMS 
CAB 
CMPLX 
DFN 
E 
EASA 
ECUS 
F 
FIN 
Switch printer ( i .e. "ON" or 'OFF' depending on 
current status 
Sum of zone transformer secondary currents 
(amperes) (note: CMS = A SA ) 
Variable 
Variable 
Variable 
Variable 
Variable 
Variable 
Variable 
Distribution transformer current (complex 
per unit form) 
See designation ASA 
Complex absolute 
Complex 
Data File number 
Variable 
Secondary current (amperes) of each zone 
transformer (note ECMS = EASA) 
See designation EASA 
Variable 
Feeder identification number 
H1 Optimum tap setting of zone t ransformer 
(note: H1C = QSQ = H I ) 
HlC See designation HI 
iCi Variable 
J1 Optimum tap setting of distribution t ransformer 
(note: YY = YSY = J1) 
K Variable 
L Distribution t rans former loading (complex form -
i .e. (KV^, KVAp)) 
LC Feeder current (amperes ) 
LZT Sum of zone t rans former loadings (complex f o r m -
i .e. KVAp)) 
f1 Number of tap settings on distribution t rans former 
Ml Variable 
MM Number of distribution t rans fo rmers supplied from 
a branch (note: MQM = MM) 
MQM See designation MM 
MXA Variable 
MXB Variable 
MXC Variable 
MXD Variable 
MAXD Maximum demand of total system 
MIND Minimum demand of total system 
N Number of feeder nodes 
MM Node number 
NNXT 
OP 
PL 
PF 
PRS 
PUB 
PUL 
PUL 2 
PFZT 
PULXI 
PULX2 
PULST 
PULCAR 
POSL 
QQ 
QSQ 
R 
SB 
Variable 
Sum of feeder nodes from node number 1 to node 
number 2 ( i .e. OP = XIX + 1) 
Variable 
Load power factor of distribution transformer 
Programme run selection 
Zone transformer primary voltage (per unit 
magnitude) 
Per unit of maximum demand 
(note: PULCAR = PULXI = PULX2 = PULST = PUL2 = PUL) 
See designation PUL 
Load power factor of zone transformer 
See designation PUL 
See designation PUL 
See designation PUL 
See designation PUL 
Percentage of Sub Station load on feeder 
Variable 
Optimum tap number of zone transformer 
Optimum tap scaling of distribution transformer 
(note: XX = XSX = R) 
Total feeder current (complex per unit form -
i.e. s = sum) 
Base MVA (converted to base KVA In calculations) 
(note: SBX = SB) 
SS 
SLF 
SBX 
SSN 
SQS 
SCG 
SFC 
SUM 
SMC 
SORT 
SUMM 
SDTR 
SQSST 
SUMZT 
SUMZTA 
T 
TS 
See designation SUM 
Feeder diversity factor 
See designation SB 
Sub station number 
Optimum tap scaling of zone transformer 
(note: SQSST = SQS) 
Variable 
Variable 
Feeder current (complex per unit form) 
(note: SS = SUM) 
See designation SUMZTA 
Square root 
Feeder current (per unit magnitude) 
Sum of feeder distribution transformer ratings 
See designation SQS 
(note: TSS = SQSST) 
Sum of zone transformer currents (complex per 
unit form) 
Sum of zone transformer currents (per unit 
magnitude) (note: SMC = SUMZTA) 
Distribution transformer tap 
(note: Tap setting designated J1 - i.e. T ( J l ) ) 
Zone transformer tap 
(notes 1. Tap setting designated HI - I.e. TS (H I ) ) 
( 2. SQS = TCAR = TS (H I ) ) 
TR Distribution transformer rating 
TZ Distribution transformer percentage impedance 
TSS See designation SQSST 
TZU Distribution transformer per unit impedance 
TCAR See designation TS 
V Feeder nodal voltage (complex per unit form) 
VR Feeder nodal voltage (KV) 
VS Feeder sending voltage (KV) 
(note: VSCAR = VSS (H I ) = VS) 
VL Feeder rated voltage (KV) 
VT See designation VNEAR 
VTS Distribution transformer secondary voltage (volts) 
(distribution transformer tap scaling = 1 . 0 ) 
VSS See designation VS 
VTSP Distribution transformer secondary voltage 
(complex per unit form) with distribution 
transformer tap scaling = 1.0 
VNEAR Distribution transformer secondary voltage (per 
unit magnitude) with distribution transformer tap 
scaling = optimum setting (note: VT = VNEAR) 
VIST Distribution transformer secondary voltage (volts) 
with distribution transformer tap scaling = optimum 
setting 
VSZT Zone Transformer secondary voltage (per unit 
magnitude) (zone transformer tap scaling = 1 . 0 ) 
(note: VSZTC = VSZT) 
VSZTC See designation VSZT 
VTSPM Distribution transformer secondary voltage (per 
unit magnitude) with distribution transformer tap 
scaling = 1 . 0 
VSCAR See designation VS 
W1 Variable 
X Distribution transformer power (KW) transfer 
XX See designation R 
XiX Number of branch nodes associated with feeder 
node 1. 
XSX See designation R 
XXX Desired value of distribution transformer 
secondary voltage (per unit magnitude) 
XYZ Variable 
XZT Total power transfer (KW) of zone transformers 
Y Distribution transformer reactive power (KVAp) 
transfer 
YY See designation J1 
YSY See designation J1 
Y2T Total reactive power transfer (KVAp) of zone 
transformers 
7 Feeder impedance (Q) 
ZPU 
ZTP 
ZTR 
ZTZ 
ZYN 
ZXZ 
ZTZU 
ZTPUL 
Feeder impedance (per unit) 
Number of zone t ransformers in para l le l 
Rating of each zone t ransformer (KVA) 
Percentage impedance of each zone t ransformer 
Variable 
Variable 
Zone t ransformer per unit impedance 
Zone t ransformer per unit load 
Notes: 
a) 
b) 
Symbols prefixed with a dimension in brackets indicate the symbol 
value with respect to the bracketed dimension ( i . e . CPU (I) - where 
1 = 3 , means the current of distribution t ransformer No 3) 
( i . e . ZPU (I) - where 1 = 3 , means the per unit impedance of 
feeder section No 3) 
Programme variables represent numeric values which may change 
during the programme run. The values of these programme 
var iables at any point in the programme run may be determined by 
analysis of the programme if required. 
A . 3 PROGRAMME LISTING 
This is shown on the following pages 
-> LIS 
100 H< 
1 10 
120 >l< 
130 >k 
14.0 H< 
150 >K 
160 
170 
ISO 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 855 
290 
300 84.3 
310 
320 
330 
34-0 84.2 
350 
360 84.1 
370 
390 
390 762 
400 763 
4.10 761 
4-20 
H< >K >l< >l< >1< >f< >k >l< >K. >K. H< * >K H< >k H< H< H< >k H< H< >l< >l< H< >l< >l< H< >l< >k >K >)< >l< >l< He H< H< 
>K THIS PRÜGROhlME PROVIDES Pi COMPUTER MODEL OF fl ROD I OL >K 
TRANSMISSION SYSTEM WHERE ZONE TRONSFORMERS SUPPLY ñ >l< 
>l< NUMBER OF DISTRIBUTION TRONSFORMERS BY MEfiNS OF >l< 
H< RñDIPlL FEEDERS >K 
>i< >K>K>K WRITTEN BY B . 0. RICHORDSON >l<>k>l< >l< 
H< >1< 
>|< >K >K >K >l< H< >k >K H< >l< >K >H >K >K >j< H< >K >l< >k >l< >l< >K >K >K >K >K >l< >K >K >H >K >l< >K >K H< >k >k >l< >i< >K >K 
REOL SLF,XXX,VL,VS,SB,LC<100),VTSPM(100),SUMM(100),TZ(100),CC,POSL 
REAL ZYN,XYZ,ZTZ,ZTR,PUB,PUL,ZTP,MfìXD,MIND,SDTR,SMC,CMS,SQS,R(100) 
REPL SUMZTO,fiSPl,PULCRR,VSCOR,TCOR,PULST(100),SQSST(100) 
REfiL PUL2,TSS,SSN,FIN,DFN,PFZT,SBX 
DIMENSION TR(IOO) ,VTS(100) ,PF(100) ,X(100) ,Y(100) ,VR(100) ,J1 (100) 
DIMENSION VNEfiR(lOO),VTST(100),TS(30) 
COMPLEX SUM(IOO),V(100),L(100),CPU(100),Z(100),ZPU(100),S 
COMPLEX VTSP(IOO),TZU(100),ZTZU,VSZT,SUMZT,VSZTC 
INTEGER HI,P,PP,DD,M1,W1,MXft,MXB,MXC,MXD,NN(100),ZTT,QSQ,RIB,H1C 
INTEGER XIX,SFC,MQM,ZXZ,PRS 
0IB=0 
COLL ST0TE2 
COLL RITE21 
REOD (5,>I<)PRS 
IF(PRS.EQ.1 .OR. PRS.EQ.2 -OR - PRS.EQ.3)GO TO Bà1 
IF(PRS.NE.l .OR. PRS.NE.2 .OR. PRS.NE,3)G0 TO 84-2 
COLL RITE22 
GO TO 843 
IF(PRS.EQ.1)GO TO 761 
IF(PRS.EQ.2)GO TO 762 
IF(PRS.EQ.3)GO TO 761 
WRITE(6,763) 
F0RMRT(80X,'$P') 
COLL WRITES 
COLL ZONEl (ZTP,ZTR,ZTZ,MOXD,MIND,PFZT,SB,VL,SSN) 
430 
440 
450 11 
460 
470 
480 
490 
500 
510 
520 
530 
540 47B 
550 
560 
570 589 
580 
590 587 
600 479 
610 
620 
630 
640 1 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 766 
760 767 
770 765 
780 
790 
800 
810 
820 
030 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 768 
960 
970 
980 47 
990 46 
1000 
1010 
1020 12 
1030 
1040 
1050 
1060 70 
1070 
1080 
SBX--=SB 
BB=SB>K1000 
CC=0 
ZYN=0 
XYZ-0 
BFC=0 
CñLL ZÜNE2(PUL ,PUB) 
PULCOR=PUL 
COLL SEL2(XXX) 
IF<niB.EC;i .O)GO TÜ 478 
I F ( O I B . N E . O ) G O TÜ 479 
CPILL R I T E l l ( P O S L ) 
I F Í P Ü S L . L E . 1 0 0 ) G 0 TO 587 
I F C P O B L . G T . 1 0 0 ) G 0 TO 589 
COLL R I T E 17 
GÜ TG 478 
0IB=1 
CfiLL WRITE4 
REñD (5,>K)DFN 
RE0D(5,H<)N 
DQ 1 1=1,N 
REOÜ ( 5 , >l<) NN ( I ) , Z ( I ) , TR (I ) , TZ < I ) , PF ( I ) 
COLI. SUB3 ( MPXD , PUL , SLF , TR , SDTR , N , R , J1 , ZTZ , ZTR , PUB , TZU , TZ , SB , X , PF , Y 
& , C P U , L , S , B U M , B U M M , Z T Z U , V S , V L , Z , L C , V T B P M , V T B , H 1 , V N E f i R , Z P U , V T S P , V , V R 
&., VTST , TS , XXX , CC , ZTP , VSZT , NN , PFZT , PDSL , X IX , BFC , MQM ) 
VBZTC=VSZT 
VSCfiR=VB 
H1C--H1 
TCf iR=TS(HI) 
I FCPRB .EQ , D G O TO 765 
I F ( P R S . E Q . 2 ) G D TO 765 
I F ( P R B . E Q . 3 ) G 0 TO 766 
U R I T E ( 6 , 7 6 7 ) 
F 0 R M f t T ( B 0 X , ) 
Cf iLL HE f i D5 (SBN ,ZTR ,ZTZ , P FZT ,BBX ,VL ,M f i XD ,M IND , PUL , PUB ,XXX ,ZTP ) 
PUL== 1 
CfiLL HE f iD2(DFN,POSL ,PUL) 
PULX2=PUL 
SLF=(MfiXi:)>f<(P0BL/100) ) /BDTR 
CfiLL S U B 1 ( R , J 1 , T Z U , T Z , S B , T R , X , S L F , P F , Y , C P U , L , S , S U M , B U M M , N , V S , V L , Z , 
& L C , V T B P M , V T B , H 1 , V N E f i R , Z P U , V T S P , V , V T B T , T S , X X X , I , W 1 , M I , C C , Z T Z , Z T R 
& , PUB , ZTZU , ZTP , NN , VSZT , PUL , PFZT , MfiXD , X IX , SFC , MO.M) 
Cf iLL C0MP2(MI,W1,MXC,MXD) 
PUL=MIND/MfiXD 
CfiLL HEf iDl ( D F N , P O S L , P U D 
PULX1=PUL 
SLF= (MIND>I< (POSL/100) ) /BDTR 
CfiLL S U B 1 ( R , J 1 , T Z U , T Z , S B , T R , X , S L F , P F , Y , C P U , L , S , B U M , B U M M , N , V S , V L , Z , 
& L C , V T B P M , V T S , H 1 , V N E f i R , Z P U , V T S P , V , V T S T , T S , X X X , I , W 1 , M I , C C , Z T Z , Z T R , 
&PUB ,ZTZU ,ZTP ,NN ,VSZT , PUL , P FZT ,M f i XD ,X IX ,BFC ,MQM) 
CfiLL COMP1(M1,W1,MXfi ,MXB) 
CfiLL COMM(XXX,ZYN,XYZ,MXf i ,MXB,MXC,MXD,PRS) 
I F ( X Y Z . E Q . 1 0 ) G O TO 71 
I F (ZYN , EQ .XYZ )GO TO 46 
I F ( Z Y N . E Q . 1 0 ) G 0 TO 47 
Cf iLL WRITE6 
REOD (5,>l<) DD 
I F (D D . E Q . D G O TO 11 
I F (DD.EQ.2 )G0 TO 12 
CfiLL WRITE2 
REfiD (5,>l<) P 
I F ( P . E Q . D G O TO 70 
I F ( P . E 0 , 2 ) G 0 TO 312 
CfiLL WRITE3(PUL) 
I F ( P U L . L T . P U L X 1 ) G 0 TO 613 
I F ( P U L . G E . P U L X l ) G O TO 633 
1090 633 
1 100 
1 1 10 613 
1 120 
1 130 614 
1 140 
1 150 634 
1160 
1 170 
1 180 771 
1 190 772 
1200 808 
1210 
1220 
1230 
1240 
1 250 
1260 
1270 
1280 774 
1290 775 
1300 773 
1310 
1320 
1 330 
1340 312 
1 350 
1360 
1370 
1380 323 
1 390 
1400 
1410 
1420 777 
1430 778 
1440 776 
1450 477 
1460 545 
1470 
1480 
1490 
1500 
1510 
1520 796 
1530 
1540 
1550 780 
1560 781 
1570 779 
1580 671 
1590 
1600 
1610 
1620 490 
1630 
1 640 
1650 593 
1660 
1670 
1680 635 
1690 
1700 631 
1710 
1720 632 
1730 
1740 636 
BOB 
80 G 
771 
IF(PUL.LE,PULX2)GO TO 634 
IF(PUL.GT.PUL>;2)G0 TO 614 
Cr-ILL RI TE 18 
GO TÜ 70 
COLL F-ÍITE19 
GO TO 70 
IF- (PRS.EQ. D G O TO 
IF<PRB.EQ.2)G0 TO 
IF(PRS.EQ.3)GÜ TO 
WRITE(6,772) 
FORMOT(eOX, '4iP' ) 
COLL HEPID3 < DFN , POBL , PUL ) 
SLF=(M0XD>I<FUL>1<(P0SL/100) ) /BDTR 
COLL SUB 1 ( R , J1 , T?:U , TZ , BB , TR , X , SLF , PF , Y , CPU , L , S , SUM , SUMN , N , VS , VL , Z , 
&LC,VTSPM,VTS,H1,VNEOR,ZPU,VTSP,V,VTBT,TS,XXX,I,W1,M1,CC,ZTZ,ZTR, 
&PUB,ZTZU,ZTP,NN,VBZT,PUL,PFZT,MOXD,XIX,SFC,MOM) 
IF (PRS.EQ. D G O TO 773 
773 
77d 
TO 
TO 
IF (PRB.ED.2)GO 
IF(PRB.EQ.3)GO 
WRITE(6,775) 
FORMOT(BOX, 'Î.P' ) 
COLL WRITES 
REOD(5, HO PP 
IF(PP.EQ.1)GO TO 70 
IF(PP.EQ.2)G0 TO 312 
COLL WRITE7 
RE0D(5,>i<)ZTT 
IF(ZTT.EQ,1)GO TO 323 
IF(ZTT.EQ.2)G0 TO d77 
ZXZ=0 
IF ( PRB . EQ .DGO TO 776 
IF(PRS.EQ.2)GO TO 776 
IF (PRS.EQ.3)GO TO 777 
WRITE(6,778) 
FORMOT (BOX, 'Í.P' ) 
GO TO 545 
ZXZ=1 
COLL BUB2(R,J1,TZU,TZ,BB,TR,X,SLF,PF,Y,CPU,L,B,SUM,SUMM,N,VB,VL,Z, 
&.LC , VTSPM , VTS , H1 , VNEOR , ZPU , VTSP , V , VTBT , TS , XXX , CC , ZTZ , ZTR , 
&PUB,ZTZU,ZTP,NN,PL,BDTR,MOXD,SMC,CMS,SQS,QSQ,VSZT,PFZT, 
&POSL,BUMZTO,OSO,SUMZT,XIX,SFC,MQM,PULST,SQBST,ZXZ) 
IF(ZXZ.EQ.O)GO TO 796 
779 
779 
779 
780 
, 1) GO 
, 1) GO 
,2) GO 
,3) GO 
TO 
TO 
TO 
TO 
IF(ZXZ.EQ, 
IF(PRS.EQ 
IF(PRS.EQ, 
IF(PRS.EQ 
WRITE(6,781) 
FORMOT(BOX,'$P') 
IF(POSL.EQ.100)G0 TO 71 
COLL RI TE10 
REOD ( 5, >K) DOOF 
IF (DOOF.EQ. D G O TO 
IF(D00F.EQ.2)Ga TO 
COLL STOTE 
REOD ( 5, >l<) CHECK 
IF(CHECK.GE.O)GO TO 
COLL RITE15(PUL2) 
IF(PUL2.LT.PULX1)G0 
IF ( PUL2.GE.PULX1)GO 
IF(PUL2.LE.PULX2)GO 
IF(PUL2.GT.PULX2)GO 
COLL RITEIB 
GO TO 593 
COLL RITE 19 
GO TO 593 
COLL BEL3(PULST,PUL2,SQSBT,TSS,PL) 
490 
71 
59; 
TO 
TO 
TO 
TO 
631 
635 
636 
632 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 491 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 783 
1910 784 
1920 782 
1930 
1940 
1950 
1960 
1970 
1980 
1990 786 
2000 787 
2010 785 
2020 
2030 
2040 
2050 586 
2060 
2070 
2080 638 
2090 
2100 637 
21 10 
2120 640 
2130 
2140 639 
2150 
2160 
2170 
2180 789 
2190 790 
2200 788 
2210 
2220 
2230 
2240 
2250 
2260 
2270 792 
2280 793 
2290 791 
2300 
2310 
2320 
2330 580 
2340 
2350 
2360 
2370 71 
2380 
2390 
2400 
CfìLL RITE20 
RERD(5,H<) FIN 
CPILL RITE12(P0SL,FIN) 
CPILL RITE13(FIN) 
REPD(5,>l<)i:)FN 
REPD(5,>I<) N 
DO 491 1=1,N 
RE0D(5,>I<)NN(I) ,Z(I) ,TR(I) ,T2(I) ,PF(I) 
COLL SUB4 ( VS , VSCftR , PUL , PULCfiR , VS2T , VSZTC , TCPiR , MfiXD , TR , SDTR , PÜSL , R , 
&J1,N,TZU,TZ,SB,X,BLF,PF,Y,CPU,L,S,BUM,SUMM,VTBPM,VL,VR 
&., VIS , VNEfiR , VTST , ZPU , Z , V , VTSP , LC , TS , H1 , NN, H1C , XXX, XIX , SFC, 
&MQM) 
IF(PRS.EQ. U G O TO 7S2 
IF(PRS.EQ.2)G0 TO 782 
IF(PRS.EQ,3)GG TO 783 
WRITE(6,784) 
F 0 R M 0 T ( 8 0 X , ) 
CPlLL HE0D4 ( F IN , DFN , PGSL , PUL2 ) 
COLL SUB5(PUL2,TSS,VS,VL,PUB,MPXD,SLF,POSL,TZ,SB,SUMM, 
&ZTP,ZTR,PFZT,LC,VTSPM,R,TR,X,PF,Y,VTS,VNEOR,VTST,J1,TZU, 
&CPU,L,S,SUM,VSZT,ZTZU,ZPU,Z,V,VTSP,N,NN,SFC) 
IF (PRS.EQ.1)G0 TO 785 
785 
786 
TO 
TO 
IF(PRS.EQ.2)GO 
IF(PRS.EQ.3)GO 
WRITE(6,787) 
F O R M O T ( 8 0 X , ) 
COLL RITE16 
RE0D(5,H<)D0FDL 
IF(DÜFDL.EQ.1)G0 TO 586 
IF(D0FDL.EQ.2)G0 TO 580 
COLL RITE15(PUL2) 
IF (PUL2.LT.PULXl)GO TO 637 
IF(PUL2.GE.PULX1)G0 TO 638 
IF(PUL2.LE.PULX2)GO TO 639 
IF(PUL2.GT.PULX2)GO TO 640 
COLL RITE 18 
GO TO 586 
COLL RITE19 
GO TO 586 
COLL BEL3(PULST,PUL2,SQSBT,TSS,PL) 
IF(PRS.EQ. D G O TO 788 
IF(PRS.EQ.2)GO TO 788 
IF(PRS.EQ.3)GO TO 789 
WRITE(6,790) 
FORMOT(80X,'$P') 
COLL HE0D4(FIN,DFN,POSL,PUL2) 
COLL SUB5(PUL2,TSS,VS,VL,PUB,MOXD,SLF,POSL,TZ,SB,SUMM, 
6.ZTP, ZTR , PFZT , LC , VTBPM , R, TR , X , PF , Y, VTS, VNEOR , VTST , J1 , TZU , 
&CPU,L,S,SUM,VSZT,ZTZU,ZPU,Z,V,VTSP,N,NN,SFC) 
IF (PRS.EQ. D G O TO 791 
791 
792 
TO 
TO 
IF(PRS.EQ.2)GO 
IF(PRS.EQ.3)GO 
WRITE(6,793) 
FORMOT(BOX,'$P') 
COLL RITE 16 
RE0D(5,H<) DOFDL 
IF(DOFDL.EQ. D G O TO 586 
IF(DOFDL.EQ.2)GO TO 580 
COLL RITE 10 
RE0D(5,>I<) DOOF 
IF ( DOOF. EQ. D G O TO 593 
IF(D00F.EQ.2)G0 TO 71 
COLL RITE23 
RE0D(5,>I<) RSO 
IF(RSO.EQ. D G O TO 854 
IF(RSO.EQ.2)GO TO 853 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
27B0 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
854 
856 
857 
853 
794 
795 
800 
H< 
115 
1 16 
120 
122 
130 
136 
140 
142 
150 
160 
200 
201 
202 
203 
210 
230 
240 
250 
260 
IF (PRS.EQ.1)GO TO 855 
IF<PRB.EQ.2)GO TO 856 
IF (PRS-EQ.3)GO TO 855 
WRITE(6,857) 
FORMAT(80X, '$P ' ) 
GO TO 855 
IFiPRS.EQ. DGO TO 800 
IF (PRS.EQ.2 )GO TO 794 
IF (PRS.EQ.3)GO TO 800 
WRITE(6,795) 
F0RMftT(80X, '$P ' ) 
END 
H<H<H< >l< H<>l< H<>l<>l< H<>l< H<>l<>l< H<H<>l<>l<>l<>i< 
SUBROUTINE WRITEl 
WRITE(6,115) 
WRITE(6,116) 
WRITE(6,120) 
WRITE(6,122) 
WRITE(6,130) 
WRITE (6,.136) 
WRITE(6,140) 
WRITE(6,142) 
WRITE(6,150) 
WRITE(6,160) 
FORMftT(' ' ) 
FORMOT(' ' ) 
FORMftT(39X,'TRONSFORMER SECONDLY VOLTOGES',34X,'TRONSFORMER SECON 
&.DRRY VOLTOGES') 
FORMRT(16X,'FEEDER',20X,'WITHOUT TOP ADJUSTMENTS',43X,'WITH TfiP PD 
&JUSTMENTS') 
FORMAT ( 16X , ' ' , 17X , ' ' , 34X , ' 
FORMAT(' ' ) 
FORMAT(11X, 'VOLTAGE' ,4X, 'CURRENT' ,14X, 'VOLTAGE' ,8X, 'VOLTAGE' ,12X, ' 
&TAP ' ,12X , 'TAP ' ,12X , 'VOLTAGE ' ,SX , 'VOLTAGE ' ) 
F O R M A T ( 2 X , ' N O D E ' , 6 X , ' ( K V ) ' , 6 X , ' ( A M P S ) ' , 1 4 X , ' ( P E R U N I T ) ' , 8 X , ' ( V ) ' , 1 
&2X, 'SETTING' , 8 X , ' S C A L I N G ' , 9 X , ' (PER UNIT) ' , 8 X , ' (V) ' ) 
FORMAT (2X , ' ' , 5X , ' ' , 6X , ' ' , 15X, ' ' , 7X , ' 
, lOX, ' ' ,BX, ' ' , lOX, ' ' ,7X, ' ' ) 
FORMAT ( ' ' ) 
RETURN 
END 
>|< >1< H<>I<>I<>I<H< H< H<>I<>I<>I<>K H< H<>l<>l<>l<>l<>l< 
SUBROUTINE WRITE2 
WRITE(6,200) 
WRITE(6,201) 
WRITE(6,202) 
WRITE(6,203) 
WRITE(6,210) 
WRITE(6,230) 
WRITE(6,240) 
WRITE(6,250) 
WRITE(6,260) 
FORMAT ( ' ' 
FORMAT(' ' 
FORMAT(' ' 
&.N SET' ) 
FORMAT(' ' 
FORMAT(' ' 
CONDITION') 
FORMAT(' ' 
FORMAT ( ' ' 
FORMAT(' ' 
FORMAT(' ' 
THE DISTRIBUTION TRANSFORMER TAP SETTINGS HAVE NOW BEE 
DO YOU WISH TO RUN THE SYSTEM UNDER A SPECIFIED LOAD C 
PLEASE PRESS') 
' ( 1 ) YES' ) 
(2) NO' ) 
3 0 7 0 
3 0 8 0 
3 0 9 0 
3 1 0 0 
3 1 1 0 
3 1 2 0 
3 1 3 0 
3 1 ^ 1 0 
3 1 5 0 
3 1 6 0 
3 1 7 0 
3 1 8 0 
3 1 9 0 
3 2 0 0 
3 2 1 0 
3 2 2 0 
3 2 3 0 
3 2 4 0 
3 2 5 0 
3 2 6 0 
3 2 7 0 
3 2 S 0 
3 2 9 0 
3 3 0 0 
3 3 1 0 
3 3 2 0 
3 3 3 0 
3 3 4 0 
3 3 5 0 
3 3 6 0 
3 3 7 0 
3 3 8 0 
3 3 9 0 
3 4 0 0 
3 4 1 0 
3 4 2 0 
3 4 3 0 
3 4 4 0 
3 4 5 0 
3 4 6 0 
3 4 7 0 
3 4 8 0 
3 4 9 0 
3 5 0 0 
3 5 1 0 
3 5 2 0 
3 5 3 0 
3 5 4 0 
3 5 5 0 
3 5 6 0 
3 5 7 0 
3 5 8 0 
3 5 9 0 
3 6 0 0 
3 6 1 0 
3 6 2 0 
3 6 3 0 
3 6 4 0 
3 6 5 0 
3 6 6 0 
3 6 7 0 
3 6 8 0 
3 6 9 0 
3 7 0 0 
3 7 1 0 
3 7 2 0 
2 7 5 
2 7 6 
2 7 0 
2 8 0 
2 9 0 
3 0 0 
2 5 1 
2 5 2 
2 5 3 
2 5 4 
2 5 5 
1 5 1 
1 5 2 
1 5 3 
1 5 4 
1 5 5 
1 5 6 
1 5 7 
1 5 8 
R E T U R N 
E N D 
>|< >|< >K >|< H< >l< >l< >l< >|<M<H': H< >I<>I<>I<>K >I<>H >l( >|( 
S U B R G U T I N E W R I T E 3 ( P U L ) 
R E « L P U L 
W R I T E ( 6 , 2 7 5 ) 
W R I T E ( 6 , 2 7 6 ) 
W R I T E ( 6 , 2 7 0 ) 
F O R M O T ( ' ' ) 
F Ü R M O T ( ' ' ) 
F O R M P l T C ' E N T E R L ü f i D ( P E R U N I T O F M A X I M U M D E M f i N D ) ' ) 
R E A D ( 5 , > K ) P U L 
R E T U R N 
E N D 
>|( >l< Hok >l<>l<>l<>l<>i<>l<>|( H<>l<>i<>l< H<H<>I<>I< 
S U B R O U T I N E W R I T E 4 
W R I T E ( 6 , 2 8 0 ) 
W R I T E ( 6 , 2 9 0 ) 
W R I T E ( 6 , 3 0 0 ) 
F O R M R T C ' ) 
F O R M O T ( ' ' ) 
F G R M R T C E N T E R S Y S T E M D O T t t F I L E F O R C R I T I C O L F E E D E R ' ) 
R E T U R N 
E N D 
>|( >|< H< H« >l< >l< H< >l< >l< >l< H( H< >l< >l< >l< >l( >l< H< >t< >l< 
S U B R O U T I N E W R I T E 5 
P R I N T >l< 
P R I N T >K 
W R I T E ( 6 , 2 5 1 ) 
W R I T E ( 6 , 2 5 2 ) 
W R I T E ( 6 , 2 5 3 ) 
W R I T E ( 6 , 2 5 4 ) 
W R I T E ( 6 , 2 5 5 ) 
F Ü R M O T ( ' D O Y O U W I S H T O R U N T H E S Y S T E M U N D E R 0 D I F F E R E N T L O O D 
&. C O N D I T I O N ' ) 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
R E T U R N 
E N D 
) 
' P L E A S E P R E S S ' ) 
' ( 1 ) . . . . Y E S ' ) 
' ( 2 ) . . . . N O ' ) 
>|< >|<>K >|<H<>1< HoKHoK >K H<>1< »<>l<>l< >k >K>1<>I< 
S U B R O U T I N E W R I T E 6 
W R I T E ( 6 , 1 5 1 ) 
W R I T E ( 6 , 1 5 2 ) 
W R I T E ( 6 , 1 5 3 ) 
W R I T E ( 6 , 1 5 4 ) 
W R I T E ( 6 , 1 5 5 ) 
W R I T E ( 6 , 1 5 6 ) 
W R I T E ( 6 , 1 5 7 ) 
W R I T E ( 6 , 1 5 8 ) 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
R E T U R N 
E N D 
D O Y O U W I S H T O R U N T H E S Y S T E M A G A I N ' ) 
P L E A S E P R E S S ' ) 
( 1 ) 
( 2 ) 
. Y E S ' ) 
, N 0 ' ) 
3 7 3 0 >l< >k >K >l<>l<>l< HoloK H<>l< >I<>I<>I<H<>I<>K >K >I<H<>I< 
3 7 4 0 SUBROUTINE U)RITE7 
3 7 5 0 W R I T E ( 6 , 3 0 4 ) 
3 7 6 0 W R I T E ( 6 , 3 0 5 ) 
3 7 7 0 W R I T E ( 6 , 3 0 6 ) 
3 7 8 0 W R I T E ( 6 , 3 0 7 ) 
3 7 9 0 W R I T E ( 6 , 3 0 8 ) 
3 8 0 0 W R I T E ( 6 , 3 0 9 ) 
3 8 1 0 W R I T E ( 6 , 3 1 0 ) 
3 8 2 0 W R I T E ( 6 , 3 1 1 ) 
3 8 3 0 3 0 4 F Ü R M O T ( ' ' ) 
3 8 4 0 3 0 5 F O R M O T ( ' ' ) 
3 8 5 0 3 0 6 F ü R M O T C ' , ' D Ü YOU REQUIRE TOP EiETTINGS FOR THE ZONE 
3 8 6 0 &.) 
3 8 7 0 3 0 7 F O R M f i T ( ' ' ) 
3 8 8 0 3 0 8 F O R M O T ( ' ' , ' P L E f t S E P R E S S ' ) 
3 8 9 0 3 0 9 F O R M A T ( ' ' ) 
3 9 0 0 3 1 0 F O R M O T ( ' ' , ' ( 1 ) Y E S ' ) 
3 9 1 0 3 1 1 F O R M O T ( ' ' , ' ( 2 ) N O ' ) 
3 9 2 0 RETURN 
3 9 3 0 END 
3 9 4 0 
3 9 5 0 >K >|< >l< >l< >1<>l< >l< >l< >l< >l< >l< >l< >l< M< >l< >1< >l< >l< )|< H< >l< 
3 9 6 0 SUBROUTINE WRITES 
3 9 7 0 W R I T E ( 6 , 2 2 9 ) 
3 9 8 0 W R I T E ( 6 , 2 3 1 ) 
3 9 9 0 W R I T E ( 6 , 2 3 2 ) 
4 0 0 0 W R I T E ( 6 , 2 3 3 ) 
4 0 1 0 2 2 9 F O R M O T ( ' ' ) 
4 0 2 0 2 3 1 F O R M O T ( ' ' ) 
4 0 3 0 2 3 2 F O R M O T ( ' ' , ' P L E O S E SUPPLY THE FOLLOWING I N F O R M O T I O N ' 
4 0 4 0 2 3 3 FORMOT ( ' ' , '>l<>K>l<!i<>l<>K>H>K>K>K>K>K>l<>l<>K>K>l<>l<>l<>K>K>K>k>k>l<>l<>K>K>l<>KH<>l<>l<>l<>l<>K>K>l<>K' ! 
4 0 5 0 RETURN 
4 0 6 0 END 
4 0 7 0 
4 0 8 0 >K >|<>l< >l<>l<>l<>l<>1< H<>l<>l< H< H<>I<>!<>I<>K H<>K >l<>l< 
4 0 9 0 SUBROUTINE WRITE9 
4 1 0 0 P R I N T >l< 
4 1 1 0 P R I N T >l< 
4 1 2 0 P R I N T >l< 
4 1 3 0 P R I N T >l< 
4 1 4 0 P R I N T >l< 
4 1 5 0 P R I N T >l< 
4 1 6 0 P R I N T >l< 
4 1 7 0 P R I N T >l< 
4 1 8 0 P R I N T >K 
4 1 9 0 P R I N T >1< 
4 2 0 0 P R I N T H< 
4 2 1 0 P R I N T >l< 
4 2 2 0 P R I N T >l< 
4 2 3 0 P R I N T >l< 
4 2 4 0 PR I NT 8 3 3 , ' >KH<>l<>l<>l<>l<H<>l<H<>l<>l<>l<>i<>l<>l<>l<>l<>l<>l<>i<>K>l<>l<H<>K>l<>K>l<>l<>l<)l<>K>l<' 
4 2 5 0 8 3 3 FORMOT ( 4 5 X , 0 ) 
4 2 6 0 P R I N T 8 3 2 , ' Z O N E TRONSFORMER TOP S E T T I N G S ' 
4 2 7 0 8 3 2 FORMOT ( 4 5 X , ' >K ' , 1 X , 0 , 1 X , ' >K ' ) 
4 2 8 0 P R I N T 8 3 4 , ' O N D CURRENT RONGES' 
4 2 9 0 8 3 4 FORMOT ( 4 5 X , ' >K' , 7X , 0 , 6X , ' » < ' ) 
4 3 0 0 PR I NT £)35 , ' >|<H<H<>lo|<>|<>l<>l<>l<>I<>l<>l<>l<>l<H<H<>l<>l<>K>l<>l<>l<>l<H<H<H<>K>l<>l<>KH<>K>t<' 
4 3 1 0 8 3 5 F O R M O T ( 4 5 X , 0 ) 
4 3 2 0 P R I N T >l< 
4 3 3 0 P R I N T >l< 
4 3 4 0 P R I N T >l< 
4 3 5 0 P R I N T >f< 
4 3 6 0 W R I T E ( 6 , 3 1 3 ) 
4 3 7 0 W R I T E ( 6 , 3 1 4 ) 
4 3 8 0 W R I T E ( 6 , 3 1 5 ) 
TRfiNSFÜF^MERS 
4 3 9 0 
4 4 0 0 
4 4 1 0 
4 4 2 0 
4 4 3 0 
4 4 4 0 3 1 3 
4 4 5 0 
4 4 6 0 3 1 4 
4 4 7 0 
4 4 8 0 3 1 5 
4 4 9 0 3 1 6 
4 5 0 0 6 9 2 
4 5 1 0 
4 5 2 0 3 1 7 
4 5 3 0 
4 5 4 0 3 1 8 
4 5 5 0 
4 5 6 0 3 1 9 
4 5 7 0 
4 5 8 0 
4 5 9 0 
4 6 0 0 >l< 
4 6 1 0 
4 6 2 0 
4 6 3 0 
4 6 4 0 
4 6 5 0 
4 6 6 0 
4 6 7 0 
4 6 8 0 
4 6 9 0 
4 7 0 0 4 6 9 
4 7 1 0 4 7 0 
4 7 2 0 4 7 1 
4 7 3 0 4 7 2 
4 7 4 0 4 7 3 
4 7 5 0 4 7 4 
4 7 6 0 4 7 5 
4 7 7 0 4 7 6 
4 7 8 0 
4 7 9 0 
4 8 0 0 
4 8 1 0 H< 
4 8 2 0 
4 8 3 0 
4 8 4 0 
4 8 5 0 
4 8 6 0 
4 8 7 0 4 8 3 
4 B 8 0 4 8 4 
4 8 9 0 4 8 5 
4 9 0 0 
4 9 1 0 
4 9 2 0 
4 9 3 0 
4 9 4 0 >K 
4 9 5 0 
4 9 6 0 
4 9 7 0 
4 . 9 8 0 
4 9 9 0 4 8 0 
5 0 0 0 4 8 1 
5 0 1 0 
5 0 2 0 
5 0 3 0 
5 0 4 0 
W R I T E ( 6 , 3 . 1 6 ) 
W F ^ I T E ( 6 , 6 9 2 ) 
W R I T E ( 6 , 3 1 7 ) 
W R I T E ( 6 , 3 1 B ) 
W R I T E ( 6 , 3 1 9 ) 
F O R M O T ( ' ' , 2 2 X , ' E f i C H Z O N E T R f l N S F D R M E R ' , d 2 X , ' T O T O L S Y S T E M C U R R E N T R 
& f i N G E ' ) 
F O R M O T ( ' ' , 1 7 X , ' H<H<Hol<>l<>l<H<H<H<>K>l<H<>l<>K>l<>KH<>l<>l<H<H<>HH<>K>l<>K>l<>K>l<>l<>l<' , 3 7 X , ' >|<>|(>I<>I<>1<H<H<>I<>KH<>KH< 
&.>K>|<H<>l<>K>K>l<>l<>K>k>K>K>l<H<' ) 
F O R M O T ( ' ' ) 
F O R M O T ( ' ' ) 
F O R M O T ( ' ' , 7 X , ' T A P ' , 9 X , ' T O P ' , 7 X , ' C U R R E N T S E T T I N G ' , 5 X , ' C U R R E N T R A N G 
& E ' ) 
F D R M R T ( ' ' , 5 X , ' S E T T I N G ' , 5 X , ' S C R L I N G ' , 9 X , ' ( O M R S ) ' , 1 3 X , ' ( O M P S ) ' , 3 7 X , 
& ' ( O M R S ) ' ) 
F O R M f i T ( ' ' , 5 X , ' ' , 5 X , ' ' , 5 X , ' ' , 5X , ' 
F O R M O T C ' ) 
R E T U R N 
E N D 
>|< Hi H<H< H<H< H<>K HoK >I<>K H<>l< H< >l< H< H<>K H< 
S U B R O U T I N E R I T E 1 0 
W R I T E ( 6 , 4 6 9 ) 
W R I T E ( 6 , 4 7 0 ) 
W R I T E ( 6 , 4 7 1 ) 
W R I T E ( 6 , 4 7 2 ) 
W R I T E ( 6 , 4 7 3 ) 
W R I T E ( 6 , 4 7 4 ) 
W R I T E ( 6 , 4 7 5 ) 
W R I T E ( 6 , 4 7 6 ) 
F O R M O T ( 
F O R M f i T ( 
F O R M f i T ( 
F D R M R T ( 
F O R M f i T ( 
F O R M R T ( 
F O R M R T ( 
F O R M f i T ( 
R E T U R N 
END 
) 
) 
, ' D O Y O U R E Q U I R E D E T f i l L S O F O T H E R F E E D E R S ' ) 
) 
, ' P L E f i S E P R E S S ' ) 
) 
(1 ) 
( 2 ) 
. Y E S ' ) 
. N O ' ) 
>|<>l<>l<>K>K>l<>l<>l<H<>K>l<H<>l<>l<H<>K>l<>k>l<>l< ' 
S U B R O U T I N E R I T E l l ( P O S L ) 
R E f i L P O S L 
W R I T E ( 6 , 4 8 3 ) 
W R I T E ( 6 , 4 8 4 ) 
W R I T E ( 6 , 4 8 5 ) 
F O R M f i T ( ' ' ) 
F O R M f i T ( ' ' ) 
F O R M f i T ( ' ' , ' P E R C E N T f i G E O F S U B S T f i T I O N L O f i D ON C R I T I C f i L F E E D E R ' ) 
R E f i D ( 5 , > k ) P 0 S L 
R E T U R N 
END 
>|<>|<>k H<>l<)l<>l< H<H<>I< H<>I<>K >l< H<>l< H<>l<>l<>l< 
S U B R O U T I N E R I T E 1 2 ( P O S L , F I N ) 
R E f i L P O S L , F I N 
W R I T E ( 6 , 4 8 0 ) 
W R I T E ( 6 , 4 8 1 ) 
F O R M f i T ( ' ' ) 
F O R M f i T ( ' ' ) 
P R I N T > | { , ' P E R C E N T f i G E O F S U B S T f i T I O N L O f i D ON F E E D E R N U M B E R ' , F I N 
R E f i D ( 5 , > k ) P 0 S L 
R E T U R N 
END 
1̂ 1 
5 0 5 0 
5 0 6 0 H< >|< >|< H« >l< H< >l< >l< >l< >K >l< >l< H'. >l< >l< >l< >K >l< >l< H< 
5 0 7 0 S U B R O U T I N E R I T E 1 3 ( F I N ) 
5 0 8 0 R E O L F I N 
5 0 9 0 W R I T E ( 6 , 4 8 6 ) 
5 1 0 0 W R I T E ( 6 , 4 8 7 ) 
5 1 1 0 4 8 6 F O R M P I T ( ' ' ) 
5 1 2 0 4 8 7 F O R M f t T ( ' ' ) 
5 1 3 0 P R I N T >1<, ' E N T E R S Y S T E M D O T f t F I L E F O R F E E D E R N U M B E R ' , F I N 
5 1 4 0 R E T U R N 
5 1 5 0 E N D 
5 1 6 0 
5 1 7 0 H< >K>I<>I<>I<>1( >K H<H<>I<>I<>K H< >|( H<H0I<H0I0I< 
5 1 S 0 S U B R O U T I N E R I T E 1 4 
5 1 9 0 W R I T E ( 6 , 5 3 3 ) 
5 2 0 0 W R I T E ( 6 , 5 3 7 ) 
5 2 1 0 5 3 3 F O R M O T C ' , 4 X , ' H < N O D E 1 I S 0 R E F E R E N C E P O I N T O N L Y H<' ) 
5 2 2 0 5 3 7 F O R N O T ( ' ' ) 
5 2 3 0 R E T U R N 
5 2 4 0 E N D 
5 2 5 0 
5 2 6 0 >l< H< H< H< H< >K H< H< >l< H< H< H< H< H< H< H< H< H< H< H< >l< 
5 2 7 0 S U B R O U T I N E R I T E 1 5 ( P U L 2 ) 
5 2 8 0 R E R L P U L 2 
5 2 9 0 W R I T E ( 6 , 5 4 1 ) 
5 3 0 0 W R I T E ( 6 , 5 4 2 ) 
5 3 1 0 W R I T E ( 6 , 5 4 3 ) 
5 3 2 0 5 4 1 F O R M O T C ' ) 
5 3 3 0 5 4 2 F O R M O T C ' ) 
5 3 4 0 5 4 3 F O R M O T C ' , ' E N T E R L O O D ( P E R U N I T O F M O X I M U M D E M O N D ) ' ) 
5 3 5 0 R E O D ( 5 , H < ) P U L 2 
5 3 6 0 R E T U R N 
5 3 7 0 E N D 
5 3 8 0 
5 3 9 0 >l< H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
5 4 0 0 S U B R O U T I N E R I T E 1 6 
5 4 1 0 W R I T E ( 6 , 5 5 7 ) 
5 4 2 0 W R I T E ( 6 , 5 5 8 ) 
5 4 3 0 W R I T E ( 6 , 5 5 9 ) 
5 4 4 0 W R I T E ( 6 , 5 6 0 ) 
5 4 5 0 W R I T E ( 6 , 5 6 1 ) 
5 4 6 0 W R I T E ( 6 , 5 6 2 ) 
5 4 7 0 W R I T E ( 6 , 5 6 3 ) 
5 4 8 0 5 5 7 F O R M O T C ' ) 
5 4 9 0 5 5 S F O R M O T C ' ) 
5 5 0 0 5 5 9 F O R M O T C ' , ' D O Y O U R E Q U I R E D E T O I L S O F T H I S F E E D E R U N D E R 0 D I F F E R E N 
5 5 1 0 &.T L O O D C O N D I T I O N ' ) 
5 5 2 0 5 6 0 F O R M O T ( ' ' ) 
5 5 3 0 5 6 1 F O R M O T C ' , ' P L E O S E P R E S S ' ) 
5 5 4 0 5 6 2 F O R M O T C ' , ' ( 1 ) Y E S ' ) 
5 5 5 0 5 6 3 F O R M O T ( ' ' , ' ( 2 ) . . . . N O ' ) 
5 5 6 0 R E T U R N 
5 5 7 0 E N D 
5 5 8 0 
5 5 9 0 >l< H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
5 6 0 0 S U B R O U T I N E R I T E 1 7 
5 6 1 0 W R I T E ( 6 , 5 9 0 ) 
5 6 2 0 W R I T E ( 6 , 6 0 7 ) 
5 6 3 0 W R I T E ( 6 , 5 9 1 ) 
5 6 4 0 W R I T E ( 6 , 5 9 2 ) 
5 6 5 0 W R I T E ( 6 , 5 9 4 ) 
5 6 6 0 W R I T E ( 6 , 6 0 9 ) 
5 6 7 0 5 9 0 F O R M O T C ' ) 
5 6 8 0 6 0 7 F O R M O T ( ' ' , ' H0KH<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H0KH<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
5 6 9 0 &.H<HoK ' ) 
5 7 0 0 5 9 1 F O R M O T C ' , ' T H E P E R C E N T O G E O F S U B S T O T I O N L O O D S H O U L D N O T E X C E E D 1 
1 ^ 4 2 
5 7 1 0 
5 7 2 0 
5 7 3 0 
5 7 4 0 
5 7 5 0 
5 7 6 0 
5 7 7 0 
5 7 8 0 
5 7 9 0 
5 8 0 0 
5 8 1 0 
5 8 2 0 
5 8 3 0 
5 8 4 0 
5 8 5 0 
5 8 6 0 
5 8 7 0 
5 8 8 0 
5 8 9 0 
5 9 0 0 
5 9 1 0 
5 9 2 0 
5 9 3 0 
5 9 4 0 
5 9 5 0 
5 9 6 0 
5 9 7 0 
5 9 8 0 
5 9 9 0 
6 0 0 0 
6 0 1 0 
6 0 2 0 
6 0 3 0 
6 0 4 0 
6 0 5 0 
6 0 6 0 
6 0 7 0 
6 0 8 0 
6 0 9 0 
6 1 0 0 
6 1 1 0 
6 1 2 0 
6 1 3 0 
6 1 4 0 
6 1 5 0 
6 1 6 0 
6 1 7 0 
6 1 8 0 
6 1 9 0 
6 2 0 0 
6 2 1 0 
6 2 2 0 
6 2 3 0 
6 2 4 0 
6 2 5 0 
6 2 6 0 
6 2 7 0 
6 2 8 0 
6 2 9 0 
6 3 0 0 
6 3 1 0 
6 3 2 0 
6 3 3 0 
6 3 4 0 
6 3 5 0 
6 3 6 0 
5 9 2 
5 9 4 
6 0 9 
6 1 5 
6 1 7 
6 1 8 
6 1 9 
6 2 1 
6 2 3 
6 2 5 
6 2 6 
6 2 7 
6 2 9 
7 0 4 
7 0 5 
&.ooy.' ) 
F O R M f i T ( ' ' ) 
F O R M O T C ' , ' P L E O S E TRY R G P I N ' ) 
FORMOT ( ' ' , ' >l<H<>l<>K>kH<H<>kH<>l<H<>K>H>K>l<>KH<>l<>kH<>kH<H<H<H<>l<H<H<>H)l<>k>k>KH<>l<>K>K>KH<H<>k 
&>I<>K>K' ) 
RETURN 
END 
>K HoK >I<>K >I<>K>I< H<>I<>K >I<>I<>I<>I<>K >K >1<>I<>1< 
SUBROUTINE R I T E 1 8 
W R I T E ( 6 , 6 1 5 ) 
W R I T E ( 6 , 6 1 7 ) 
W R I T E ( 6 , 6 1 8 ) 
W R I T E ( 6 , 6 1 9 ) 
W R I T E ( 6 , 6 2 1 ) 
FGRMOT ( ' ' , ' H<H<>l<>KH<>kH<H<>l<H<>l<H<H<H<H<H<>k>H>l<>kH<>k>l<H<>K>l<>HH<H<>K>K>K>KH<>K>l<>KH<̂  
&.>K>l<>l<}k>K>l<H<H<>l<>K>K>K' ) 
FORMPITC ' , ' T H I S Vf tLUE OF PER U N I T LOPlD I S LESS THON THE SYSTEM MI 
&.NIMUM DEMHND' ) 
F O R M O T ( ' ' ) 
F O R M R T C ' , ' P L E O S E SELECT ftGOIN') 
FORMAT ( ' ' , ' M<H<H<>K>k>l<>KH<>i<>kH<>K>k>l<H<>KH<>K>i<H<>l<H(H<H<>K>KH<>k>K>kH<>k>l<H<H<H<>l<>l<>K>KH<H<̂^ 
&>i<H<>f<>K>K>l<>K>K>K>K>l<>K' ) 
RETURN 
END 
s(/ \1/ si/ si/ sl/ \J/ \I/ \)/ si/ \1/ \l/ n1/ n1/ f\\ /js /p /|V ^^ ^ ^ ^ ^ 
SUBROUTINE R I T E 19 
W R I T E ( 6 , 6 2 3 ) 
W R I T E ( 6 , 6 2 5 ) 
WRITE ( 6 , 6 2 6 ) . 
W R I T E ( 6 , 6 2 7 ) 
W R I T E ( 6 , 6 2 9 ) 
FORMOT ( ' ' , ' H<H<H<>K>KH<>l<>l<H<>H>K>KH<>K>KH<>K>KH<H<>l<>l<>K>kH<H<H<H<>KH<>KH<H<>K>K>l<>K>l<H<H<Ĥ  
FORMOTC ' , ' T H I B VOLUE OF PER U N I T LOOD I S GREATER THON THE SYSTEM 
& MAXIMUM DEMAND' ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' PLEASE SELECT A G A I N ' ) 
FORMAT ( ' ' , ' >KH<H<H<H<H<H<>H>l<H<>H>K>l<>HH<>l<>H>l<>l<>HH<H<H<H<>K>KH<H<H(H<>l<>KH<H<>i<>KH<>l<>kH<Ĥ  
&.>|<>|<>l<>K>l<>kH<>K>l<>l<>l<>k>K>K>l<' ) 
RETURN 
END 
HoloioloJok >I<>I<>I<>I<>I<>I<>K >K H<>K>t<H< }K>i< 
SUBROUTINE R I T E 2 0 
W R I T E ( 6 , 7 0 4 ) 
W R I T E ( 6 , 7 0 5 ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' , ' S T A T E FEEDER 
RETURN 
END 
I D E N T I F I C A T I O N NUMBER' ) 
8 0 1 
8 0 2 
8 0 3 
>|( >K >K HoK >|<>l<>l< H<>X H< H< H< H«l< H<>I<>K HoK 
SUBROUTINE R I T E 2 1 
W R I T E ( 6 , 8 0 1 ) 
W R I T E ( 6 , 8 0 2 ) 
W R I T E ( 6 , 8 0 3 ) 
W R I T E ( 6 , 8 0 4 ) 
W R I T E ( 6 , 8 0 5 ) 
W R I T E ( 6 , 8 0 6 ) 
W R I T E ( 6 , 8 0 7 ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' , ' P L E A S E PRESS NUMBER 1 
& R U N ' ) 
OR 3 BELOW TO SELECT PROGRAMME 
1^3 
6 3 7 0 8 0 4 
6 3 8 0 8 0 5 
6 3 9 0 8 0 6 
6 4 0 0 8 0 7 
6 4 1 0 
6 4 2 0 
6 4 3 0 
6 4 4 0 
6 4 5 0 H< 
6 4 6 0 
6 4 7 0 
6 4 8 0 
6 4 9 0 
6 5 0 0 
6 5 1 0 
6 5 2 0 8 3 6 
6 5 3 0 8 3 7 
6 5 4 0 8 3 8 
6 5 5 0 8 3 9 
6 5 6 0 8 4 0 
6 5 7 0 
6 5 8 0 
6 5 9 0 
6 6 0 0 
6 6 1 0 
6 6 2 0 
6 6 3 0 
6 6 4 0 
6 6 5 0 
6 6 6 0 
6 6 7 0 
6 6 8 0 8 4 6 
6 6 9 0 8 4 7 
6 7 0 0 8 4 8 
6 7 1 0 8 4 9 
6 7 2 0 8 5 0 
6 7 3 0 8 5 1 
6 7 4 0 8 5 2 
6 7 5 0 
6 7 6 0 
6 7 7 0 
6 7 8 0 H< 
6 7 9 0 
6 8 0 0 
6 8 1 0 
6 8 2 0 
6 8 3 0 
6 8 4 0 
6 8 5 0 
6 8 6 0 
6 8 7 0 6 0 6 
6 8 8 0 
6 8 9 0 5 9 5 
6 9 0 0 
6 9 1 0 5 9 6 
6 9 2 0 5 9 7 
6 9 3 0 5 9 8 
6 9 4 0 5 9 9 
6 9 5 0 
6 9 6 0 6 0 8 
6 9 7 0 
6 9 8 0 
6 9 9 0 
7 0 0 0 
7 0 1 0 H< 
7 0 2 0 
FOFiMOT ( ' 
F O R M f i T ( ' 
F O R M A T ( ' • 
F O R M f i T ( ' 
&S ONLY ON 
RETURN 
END 
) 
, ' ( 1 ) . . .ON 
, ' ( 2 ) . . . O N 
, M 3 ) . . , O N 
P R I N T E R ' ) 
V I B U f t L D I S P L R Y U N I T ( V . D . U . ) O N L Y ' ) 
BOTH V . D . U . PND P R I N T E R ' ) 
V . D . U . WITH FEEDER P R O F I L E AND SYSTEM COMMENT 
H<HOI<HOI<M< H< H< H< H< H< H( H< H< >l< >l< H< H< >l< H< 
SUBROUTINE R I T E 2 2 
W R I T E < 6 , 8 3 6 ) 
W R I T E ( 6 , 8 3 7 ) 
W R I T E ( 6 , 8 3 8 ) 
W R I T E ( 6 , 0 3 9 ) 
W R I T E ( 6 , 8 4 . 0 ) 
FORMOT( 
FORMOT( 
FORMOT( 
FORMOT( 
FORMOT( 
RETURN 
END 
' H<H<H<H<H<H<H<>l<Hol<H<H<H<H<H<H<H<>l<H<H<>l<H<>KH<H<H<H<H<H<>kH<Ho1ol<H<H<H<H<Ho|oi<H<H<' 
' T H E NUMBER SELECTED MUST BE E I T H E R 1 , 2 OR 3 ' 
' P L E O S E TRY P G O I N ' ) 
' H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< • 
SUBROUTINE R I T E 2 3 
W R I T E ( 6 , 8 4 6 ) 
WRITE (6 ,8 -3 .7 ) 
W R I T E ( 6 , 8 4 8 ) 
W R I T E ( 6 , 8 4 9 ) 
W R I T E ( 6 , 8 5 0 ) 
W R I T E ( 6 , 8 5 1 ) 
W R I T E ( 6 , 8 5 2 ) . 
F O R M O T ( ' 
FORMOT( ' 
F O R M O T ( ' 
FORMOT( ' 
F O R M O T ( ' 
F O R M O T ( ' 
F O R M O T ( ' 
RETURN 
END 
DO YOU WISH TO RUN T H I S PROGROMME O G O I N ' ) 
•PLEOSE P R E S S ' ) 
( 1 ) YES ' ) 
' ( 2 ) N O ' ) 
H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
SUBROUTINE STOTE 
W R I T E ( 6 , 6 0 6 ) 
W R I T E ( 6 , 5 9 5 ) 
W R I T E ( 6 , 5 9 6 ) 
W R I T E ( 6 , 5 9 7 ) 
W R I T E ( 6 , 5 9 8 ) 
W R I T E ( 6 , 5 9 9 ) 
W R I T E ( 6 , 6 0 8 ) 
FORMOT ( ' ' , ' H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
&H<H<H<>KH<H<H<H<H<H<H<H<>KH<>I<H<H<H<H<>KH<H<H<H<' ) 
F O R M O T ( ' ' , ' T H E PERCENTOGE OF SUB STOTION LOOD ON OLL FEEDERS ( I N C 
&.LUDING C R I T I C A L OND' ) 
F O R M O T ( ' 
F O R M O T ( ' 
F O R M O T ( ' 
F O R M O T ( ' 
&.BEEN MODE 
F O R M O T ( ' 
' SECONDORY) SHOULD 
PLEOSE CHECK T H I S 
TOTOL 1007. E X O C T L Y ' ) 
TOTOL BEFORE P R O C E E D I N G ' ) 
PRESS ONY NUMERIC KEY TO PROCEED OFTER T H I S CHECK HOS 
) 
H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
&>K>KH<H<>l<HoKH<H<H<H<H<H<H<H<H<HoKH<H<H<>KH<H<' ) 
RETURN 
END 
H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H<H< 
SUBROUTINE S T 0 T E 2 
7 0 3 0 
7 0 4 0 
7 0 5 0 
7 0 6 0 
7 0 7 0 
7 0 8 0 
7 0 9 0 
7 1 0 0 
7 1 1 0 
7 1 2 0 
7 1 3 0 
71¿ t0 
7 1 5 0 
7 1 6 0 
7 1 7 0 
7 1 8 0 
7 1 9 0 
7 2 0 0 
7 2 1 0 
7 2 2 0 
7 2 3 0 
7 2 4 0 
7 2 5 0 
7 2 6 0 
7 2 7 0 
7 2 8 0 
7 2 9 0 
7 3 0 0 
7 3 1 0 
7 3 2 0 
7 3 3 0 
7 3 4 0 
7 3 5 0 
7 3 6 0 
7 3 7 0 
7 3 8 0 
7 3 9 0 
7 4 0 0 
7 4 1 0 
7 4 2 0 
7 4 3 0 
7 4 4 0 
7 4 5 0 
7 4 6 0 
7 4 7 0 
7 4 8 0 
7 4 9 0 
7 5 0 0 
7 5 1 0 
7 5 2 0 
7 5 3 0 
7 5 4 0 
7 5 5 0 
7 5 6 0 
7 5 7 0 
7 5 8 0 
7 5 9 0 
7 6 0 0 
7 6 1 0 
7 6 2 0 
7 6 3 0 
76<10 
7 6 5 0 
7 6 6 0 
7 6 7 0 
7 6 8 0 
W R I T E ( 6 , 6 7 6 ) 
W R I T E ( 6 , 6 7 7 ) 
W R I T E ( 6 , 6 7 5 ) 
W R I T E ( 6 , 6 6 8 ) 
W R I T E ( 6 , 6 6 9 ) 
W R I T E ( 6 , 6 7 2 ) 
W R I T E ( 6 , 6 7 3 ) 
W R I T E ( 6 , 6 7 4 ) 
6 7 6 F O R M O T ( ' ' ) 
6 7 7 F O R M R T ( ' ' ) 
6 7 5 FORMOT ( ' ' , ' >K>K>l<>l<>HH<H<H<H<>l<>l<H<H{>KH<H<>l<H<H<H<H<>l<H<>H>l<H<>K)kH<H<>l<>K>KH<H<>l<H<H<>i<>i<>l< 
k̂ K̂ ' ) 
6 6 8 F O R M O T C ' , ' H< T H I S PROGROMME P R O V I D E S fì COMPUTER MODEL OF ft R f i D I f i L 
& POWER >l< ' ) 
6 6 9 F O R M f t T C ' , ' T R f i N S M I B S I O N S Y S T E M WHERE ZONE TR f iNSFORMERS S U P P L Y fi 
& >K' ) 
6 7 2 F O R M f i T C ' , ' >k NUMBER OF D I S T R I E i U T I O N TR f i NSFORMERS BY MEf iNS OF RODI 
&0L >K ' ) 
6 7 3 FORMf iT ( ' ' , ' H< F E E D E R S 
& H<' ) 
6 7 4 FORMOT ( ' ' , ' H<H<8<>i<H<H<H<>l<H<>|(H<>K>KH<H<>l<H<>l<H(>KH<>l<H<H<H<>l<H<>l<>K>kH<H<H<H<>l<>K>K>KH<H<>̂^ 
&.>|<>I<>I<>|<>K>KH<>|< ' ) 
R E T U R N 
END 
S U B R O U T I NE COLG1 ( T Z U , T Z , S B , T R , X , S L F , P F , Y , C P U , L , S , S U M , S U M M , N ) 
>|< >l<>K>K>l<>K>l<>l<>l<>k>k>k>kH<>K>k>K>k>l<>t<>l<>K>K>l<>K>K>l<>K>K>K>K>k>l<H<>K}K>l<>K>l<>l<>k 
>k >H T H I S S U B R O U T I N E C F l L C U L f i T E S TRP lNSFORMER I M P E D f i N C E S , >l< 
>l< >k TR f ìNSFORMER P R I M A R Y C U R R E N T S OND D E T E R M I N E S THE >1< 
H< >l< TOT f i L F E E D E R CURRENT >K 
si/ ^J/ ^l/ \t/ \l/ \t/ U/ sl/ >1/ sl/ sl/ U/ \l/ vJ/ \J/ \1/ ^I/ \l/ sl/ \l/ vt/ \l/ \U U/ \1/ \1/ \1/ NI/ / ! % / i \ / ¡ s / i \ / | \ / I S / | \ /IS ^ / js / js / (s /|s/ js /|s/IS/|S »is /|s ^ / j s / ) s / | s / j s / f s / | s ns / i s y i s / | s ^ / | s / j s / i s / i s y j s / t S ' P . ^ 
REOL S L F , S B , S U M M ( 1 0 0 ) , T Z ( 1 0 0 ) 
D I M E N S I O N T R ( I O O ) , P F ( 1 0 0 ) , X ( 1 0 0 ) , Y ( 1 0 0 ) 
C O M P L E X S U M ( 1 0 0 ) , L ( 1 0 0 ) , C P U ( 1 0 0 ) , T Z U ( 1 0 0 ) , S 
DO 2 1 = 1 , N 
2 T Z U d ) = C M P L X ( 0 . 0 , ( ( T Z ( I ) / 1 0 0 . 0 ) H<SB) / T R ( I ) ) 
DO 3 I = 1 , N 
X ( I ) = (TR ( I ) >KSLF) >{< (SQRT ( P F ( I ) H<PF ( I ) ) ) 
Y ( I ) = B a R T ( ( (TR(I)>I<SLF)>K(TR(I)>I<SLF) ) - ( X ( I ) >kX ( I ) ) ) 
I F ( P F ( I ) . L T . 0 , 0 ) Y ( I ) = - Y ( I ) 
L ( I ) = C M P L X ( X ( I ) , Y ( I ) ) 
3 C P U ( I ) = L ( I ) / S B 
S=0 
DO 10 1 = 1 , N 
10 S = S + C P U ( I ) 
S U M ( 1 ) = S 
S U M M ( 1 ) = C f i B S ( S U M ( 1 ) ) 
R E T U R N 
END 
S U B R O U T I N E C P L C 1 f i ( Z T Z , S B , Z T R , Z T Z U ) 
>l<>K>l<>H>k>K>k>l<>K>k>K>K>k>k>k>l<>l<>l<>l<>K>K>K>K>K>K>k>k>k>i<>k>K>K>k>l<>k>l<>k>kH<>k>k 
>k T H I S S U B R O U T I N E C f i L C U L f i T E S THE IMPED f iNCE OF THE H< 
)k ZONE TR f iNSFORMER >K 
>k>kH<H<>kH<H<H<H<>k>kH<>kH<>k>k>k>kH<H<>l<H<>l<>k>kH<H<H<>l<H<H<>k>KH<>k>k>kH<H<H<>k>k>kH<>K>k̂  
RE f i L Z T Z , Z T R , S B 
COMPLEX Z T Z U 
Z T Z U = C M P L X ( 0 . 0 , ( ( Z T Z / 1 0 0 ) >kSB) / Z T R ) 
R E T U R N 
END 
S U B R O U T I N E C R L C 2 ( N , Z P U , S B , V S , Z , S U M , C P U , S U M M , L C , V , V T S P 
& , T Z U , T S , V T S P M , V R , V T S , H 1 , N N , X I X , S F C , M Q M , O P , V L ) 
>|< H<>l<>kH<H<>k>kH<H<>k>kH<>k>kH<>kH<H<H<>kH<H<>k>l<H<H<H<>l<H<>l<H<H<>k>l<H<>i<>l<H<H<HoKH<>l(H<>l< 
>|< H< T H I S S U B R O U T I N E C f i L C U L O T E S L I N E I M P E D f i N C E S , L I NE CURRENTS >k 
>1< >l< PIND L I N E V O L T f i G E S FROM S Y S T E M NODES 2 TO N >l< 
1 ^ 5 
24.1 
dOO 
7690 
7700 
7710 
7720 
7730 
7740 
7750 
7760 
7770 
7780 
7790 
7800 
7810 
7820 
7830 
7840 
7850 
7860 
7870 
7880 
7890 
7900 
7910 
7920 
7930 
7940 
7950 
7960 
7970 
7980 
7990 
eooo 
8010 
8020 
8030 
8040 
8050 
8060 
8070 
B080 
8090 
8100 
8110 
8120 
8130 
8140 
8150 
B160 
8170 
8180 
8190 
8200 
8210 
8220 
8230 
8240 
8250 
8260 
8270 
8280 
8290 
8300 
8310 
8320 
8330 
8340 246 
290 
261 
401 
410 
41 1 
ia-2 
264 
265 
266 
>K>KH<H<H<H<>K>l<H<>H>K>l<H<>l<>K>K>k>K>k>KH<H<>k>K>KH<>K>KH<>k>K>kH<>l<>H>K>l<H<H<>K>K̂  
REOL V S , S B , L C ( 1 0 0 ) , V T S P M ( 1 0 0 ) , S U M M ( 1 0 0 ) , V L 
DIMENSION V T S ( I O O ) , V R ( 1 0 0 ) , T S ( 3 0 ) 
CÜMPLEX B U M ( I O O ) , V ( 1 0 0 ) , C P U ( 1 0 0 ) , Z ( 1 0 0 ) , Z P U ( 1 0 0 ) , V T B P ( 1 0 0 ) 
CGMPLEX T Z U ( I O O ) , B S 
INTEGER H1,MN,QQ,OBn,BOB,CCC, ICI ,CIC,Cf iC,MQM,NN(100) 
INTEGER X IX ,SFC,OP 
I F ( S F C . E Q . O ) 0P=2 
I F ( B F C . E Q . l ) • P = ( X I X + 1 ) 
Dü 5 I=ÜP ,N 
Z P U ( I ) = ( (SB/1000) / (VS>KVS) ) )kZ ( I ) 
SS=0 
MM=0 
DO 284 I=OP,N 
CCC=I 
ICI=CCC-1 
CIC=CCC-i-l 
COC=NN( IC I ) 
OBO=NN(I ) 
I F ( ñ B n . L T . 1 0 0 ) G Ü TO 241 
I F (nBP .GT .100 )GÜ TO 242 
I F ( C f i C . L T . 1 0 0 ) G O TO 400 
IF (COC.GE.100)GO TO 401 
B U M ( I ) = S U M ( I - 1 ) - C P U ( I - 1 ) 
SUMM( I ) =CnBS (SUM( I ) ) 
LC ( I ) = (CñBS (BUM ( I ) ) H<BB) / (SQRT ( 3 ) H<VS) 
V ( I ) = V ( I - l ) - - ( S U M ( I ) > k Z P U ( I ) ) 
V R ( I ) = C R B B ( V ( I ) )>I<VL>I<TS(H1) 
I F ( C « B S ( T Z U ( I ) ) . G T . O ) G D TO 261 
I F ( C f i B B ( T Z U ( I ) ) , E Q , 0 ) G 0 TO 290 
V T B P ( I ) = 0 
V T B P M ( I ) = 0 
V T S ( I ) = 0 
GO TO 284 
V T B P ( I ) = ( V ( I ) - ( T Z U ( I ) H < C P U ( I ) ) )>I<TS(H1) 
V T B P M ( I ) = C O B S ( V T B P ( I ) ) 
VTB ( I ) = VTSPM ( I ) >K415 
GO TO 284 
BUM(I )=SUM(1-1-MDM)-BUM(I-MQM) 
SUMM(I )=COBS(BUM( I ) ) 
L C ( I ) = (CñBB(BUM(I ) )>KBB) / (SQRT ( 3 ) >KVB) 
V ( I ) =V ( I - 1 -MQM) - (BUM ( I ) >1<ZPU ( I ) ) 
V R ( I ) = C f i B B ( V ( I ) )>I<VL>KTS(H1) 
I F ( C ñ B B ( T Z U ( I ) ) . G T . O ) G O TO 411 
IF (CPIBB(TZU(I ) ) .EQ.O)GO TO 410 
V T B P ( I ) = 0 
V T S P M ( I ) = 0 
V T B ( I ) = 0 
GO TO 284 
V T B P ( I ) = ( V ( I ) - ( T Z U ( I ) H < C P U ( I ) ) )H<TS(H1) 
V T S P M ( I ) = C f l B B ( V T S P ( I ) ) 
VTB ( I ) = VTBPM ( I ) >K415 
MQM=0 
GO TO 284 
SS=SSH-CPU ( I ) 
MM=MM+1 
I F ( C I C . L E . N ) G O TO 264 
I F ( C I C . G T . N ) G O TO 265 
BfiB=NN(CIC) 
GO TO 266 
B0B=0 
IF (Bf iB .EQ.O)GO TO 246 
I F ( (BOB-OBO) . LT .O )GG TO 246 
IF ( (BñB-OBO) .GT.50 )GO TO 246 
IF ( (BOB-OBO) .EQ.1 )GO TO 284 
SUM(I+1-MM)=BB 
1 ^ 6 
8 3 5 0 
8 3 6 0 
8 3 7 0 
e 380 
8 3 9 0 
8400 
8 4 1 0 
8 4 2 0 
8 4 3 0 
8 4 4 0 
8 4 5 0 
8 4 6 0 
8 4 7 0 
8 4 8 0 
8 4 9 0 
8 5 0 0 
8 5 1 0 
8 5 2 0 
8 5 3 0 
8 5 4 0 
8 5 5 0 
8 5 6 0 
8 5 7 0 
8 5 8 0 
8 5 9 0 
8 6 0 0 
8 6 1 0 
8620 
8 6 3 0 
8640 
8 6 5 0 
8 6 6 0 
8 6 7 0 
8680 
8 6 9 0 
8 7 0 0 
8 7 1 0 
8 7 2 0 
8 7 3 0 
8 7 4 0 
8 7 5 0 
8 7 6 0 
8 7 7 0 
8 7 8 0 
8 7 9 0 
8 8 0 0 
8 8 1 0 
8 8 2 0 
8830 
8 8 4 0 
8 8 5 0 
8 8 6 0 
8 8 7 0 
8 8 8 0 
8 8 9 0 
8 9 0 0 
8 9 1 0 
8 9 2 0 
8 9 3 0 
8 9 4 0 
8 9 5 0 
8 9 6 0 
8 9 7 0 
8 9 8 0 
8 9 9 0 
9 0 0 0 
2 4 9 
262 
2 8 4 
S U M M ( I + 1 - M M ) = C P B B ( S U M ( I + 1 - M M ) ) 
LC ( H-1 -MM) = (COBS (SUM ( I +1 -MM) ) >KBB) / (SORT ( 3 ) >KVS) 
V ( I + l - M M ) =V ( I - M M ) - (SUM ( i + l - M M ) >KZPU ( I + l - M M ) ) 
V T S P ( H - 1 - M M ) = < V ( I + 1 - M M ) - ( T Z U ( I + 1-MM)H<CFU(I + 1-MM) ) )>1<TS(H1 ) 
VTSPM ( I +1 -MM) =CfiBS ( V T S P ( I -«-1 -MM) ) 
VR ( I +1 -MM ) ==CRBS (V ( H - 1 -MM) ) H<VL>I<TS ( H I ) 
V T S (1 + 1 -MM) = VTSPM ( I +1 -MM) >K415 
I F ( M M . E Q . 1 ) G 0 TO 2 6 2 
I F ( M M . E Q . 2 ) G O TO 2 4 7 
I F ( M M . G T . 2 ) G O TO 248 
2 4 7 S U M ( I ) = S U M ( I - 1 ) - C P U ( I - 1 ) 
S U M M ( I ) - C O B S ( S U M ( I ) ) 
LC ( I ) = (COBS (SUM ( I ) ) )KSB) / (SQRT ( 3 ) >kVS) 
V ( I ) = V ( I - 1 ) - ( S U M ( I ) > I < Z P U ( I ) ) 
V T S P ( I ) = ( V ( I ) - ( T Z U ( I ) > H C P U ( I ) ) )>I<TS(H1) 
VTSPM ( I ) --:COBS ( V T S P ( I ) ) 
V R ( I ) = C O B S ( V ( I ) )>KVL>KTS(H1) 
V T S ( I ) = = V T S P M ( I ) H < 4 1 5 
GO TO 262 
2 4 8 DO 249 Q D = M M , 2 , - 1 
S U M ( I + 2 - a D ) = S U M ( I + 1 - Q D ) - C P U ( H - 1 - Q Q ) 
SUMM ( IH-2-QQ) =COBS (SUM ( I + 2 - 0 0 ) ) 
LC ( I + 2 - Q Q ) = (COBS (SUM ( I + 2 - Q Q ) ) >KSB) / (SQRT ( 3 ) >KVS) 
V ( I + 2 - Q Q ) = V ( I +1 - Q Q ) - (SUM ( I + 2 - 0 0 ) >KZPU ( 1 + 2 - Q Q ) ) 
VTSP ( I + 2 - 0 0 ) = (V ( I + 2 - Q Q ) - ( T Z U ( I + 2 - Q Q ) >I<CPU ( I + 2 - Q Q ) ) ) >kTS ( H I ) 
VTSPM ( I + 2 - 0 0 ) ==COBS ( V T S P ( I + 2 - 0 0 ) ) 
VR ( 1 + 2 - 0 0 ) =CfiBS (V ( 1 + 2 - 0 0 ) ) H<VL>KTS ( H I ) 
V T S ( I + 2 - 0 0 ) =VTSPM ( I + 2 - 0 0 ) >l<415 
SS=0 
MQM=MM 
MM=0 
MM=--MM 
MQM=0 
RETURN 
END 
S U B R O U T I N E C 0 L C 3 ( V N E O R , V T S P M , V T S T , N , R ) 
H< >H H< >K >K >H >K >K H< >l< >l< >l< >K H< >K H< >K >k >K >l< )K >K >l< >K >K >l< >k >K >K >K >l< >K >l< >l< >l< >l< >K >k 
H< T H I S S U B R O U T I N E COLCULfiTES THE SECONDORY VOLTOGES ON H< 
H< D I S T R I B U T I O N TRONSFORMERS ( 2 ) TO (N) >l< 
>|< >H H< H< H< >k >k >1< >l< >l< H< H( H< >K H< H< H< H( H< >1< >l< H< H< >H H< H< >K >K >K H< >l< >K >K H< >!< H< H< H< H< >l< 
REOL R ( 1 0 0 ) , V T S P M ( 1 0 0 ) 
D I M E N S I O N V N E O R ( 1 0 0 ) , V T S T ( 1 0 0 ) 
DO 50 I = 2 , N 
VNEOR ( I ) =VTSPM ( I ) >KR ( I ) 
V T S T ( I ) =VNEfiR ( I ) >l<415 
RETURN 
END 
SUBROUT I NE C0LC3FI (VNERR, VTSPM, V T S T , N, R) 
>|<}K>l<>k>k>l<>KH<>K>KH<>K>KH<>K>l<>k>l<>K>K>l<H<>K>K>l<>K>k>K>H>K>K>kH<>H>K>l<H<>l<>H>K>l< 
>K T H I S S U B R O U T I N E CPlLCULfiTES THE SECONDARY VOLTRGES ON H< 
>K D I S T R I B U T I O N TRONSFORMERS ( 1 ) TO (N) >l< 
H<H<M<H<H<H<H<>KH<H<>K>i<>l<H<>l<>K>l<H<>K>l<H<H<H<>l<H<H<>K>kH(H<H<>K>KH<>K>l<>l<>kH<>KH<>H>k̂  
REOL R ( 1 0 0 ) , V T S P M ( 1 0 0 ) 
D I M E N S I ON V N E O R ( 1 0 0 ) , V T S T ( 1 0 0 ) 
DO 5 5 0 1 = 1 , N 
VNEOR ( I ) =VTSPM ( I ) >kR ( I ) 
V T S T ( I ) =VNEfiR ( I ) H<415 
RETURN 
END 
S U B R O U T I N E C 0 L C 4 ( M O X D , P U L , S L F , T R , S D T R , N , P O S L ) 
>K >|<>|<>K>K>i<>K>k>K>K>K>K>l<>k>K>k>KH<>l<>l<>K>l<>l<>K>K>l<H<>l<H<>K>KH<>K>l<H<>K>K>l<>k>K>K>l<;̂  
H< >l< T H I S S U B R O U T I N E SUMS THE D I S T R I B U T I O N TRONSFORMER R A T I N G S H< 
>K >K OND DETERMINES T H E L I N E SYSTEM LOADING FACTOR >l< 
50 
550 
1̂ 7 
9 0 1 0 >{< 
9 0 2 0 
9 0 3 0 
9 0 4 0 
9 0 5 0 
9 0 6 0 2 8 1 
9 0 7 0 
9 0 8 0 
9 0 9 0 
9 1 0 0 
9 1 1 0 
9 1 2 0 
9 1 3 0 >K 
9 1 4 0 >k 
9 1 5 0 >l< 
9 1 6 0 >t< 
9 1 7 0 
9 1 0 0 
9 1 9 0 
9 2 0 0 
9 2 1 0 
9 2 2 0 
9 2 3 0 
9 2 4 0 
9 2 5 0 
9 2 6 0 
9 2 7 0 
9 2 8 0 
9 2 9 0 
9 3 0 0 >K 
9 3 1 0 
9 3 2 0 H< 
9 3 3 0 H< 
9 3 4 0 
9 3 5 0 
9 3 6 0 
9 3 7 0 
9 3 8 0 
9 3 9 0 
9 4 0 0 
9 4 1 0 
9 4 2 0 
9 4 3 0 
9 4 4 0 >K 
9 4 5 0 >K 
9 4 6 0 >l< 
9 4 7 0 H< 
9 4 8 0 H< 
9 4 9 0 
9 5 0 0 
9 5 1 0 
9 5 2 0 
9 5 3 0 
9 5 4 0 
9 5 5 0 
9 5 6 0 4 9 
9 5 7 0 
9 5 8 0 
9 5 9 0 491 
9 6 0 0 
9 6 1 0 
9 6 2 0 
9 6 3 0 
9 6 4 0 
9 6 5 0 
9 6 6 0 
H< >K H< H< H< >KH<>1<>l<}|<H<>K>t<>HH<>K>K.>l<H<>l<>l<H(>K>l<H<H<>KH<>)<>HH<H<H<>|iH<H<>KH< >!<>!< H<>̂  
REOL S T R , S D T R , M R X D , P U L , S L F , P O S L 
D I M E N S I O N T R ( I O O ) 
S T R = 0 
DO 2 8 1 1 = 1 , N 
S T R = S T R + T R ( I ) 
BDTR=BTR 
S L F = (MOXD>KPUL>K ( P O S L / 1 0 0 ) ) / S D T R 
R E T U R N 
END 
B U B R O U T I N E C f i L C 5 ( P U B , Z T P , Z T R , P U L , S B , P F Z T , V S Z T , Z T Z U , M f l X D , S U M Z T ) 
H< >|< >k )i< >k >l< >l< >H H< >K >K >l< * H< >k >K >K H< >K >l< >K >K >H >k >K >K >K >K H< >l< >K >K >K H< >l< >K >l< 
>K T H I S S U B R O U T I N E C f t L C U L P l T E S THE VOLT f i GE ON THE H< 
>k SECOND f i RY OF THE ZONE T R A N S F O R M E R S >K 
H<>|<>l<>|<>KH<>l<>K>KH<H(>l<H<>l<H<H<H<H<H<H<H<M<>l<H<>l<H<>K>kH<>k>K>kH<H<}|<H<>K>k̂  
REOL P U B , Z T P , Z T R , P U L , S B , X Z T , Y Z T , P F Z T , M f i X D , Z T P U L 
C O M P L E X V S Z T , Z T Z U , L Z T , S U M Z T 
Z T P U L = (PUL>KMnXD) / (ZTP>KZTR) 
X Z T = (ZTRH<ZTPUL) H< (SORT (PFZTH<PFZT) ) >I<ZTP 
Y Z T = S Q R T ( ( (ZTR>KZTPUL>KZTP)>K(ZTR>KZTPUL>KZTP) ) - (XZT>I<XZT) ) 
I F ( P F Z T . L T . 0 . 0 ) Y Z T = - Y Z T 
L Z T = C M P L X ( X Z T , Y Z T ) 
S U M Z T = L Z T / S B 
V S Z T = C M P L X (PUB , 0 ) - (SUMZT>K ( Z T Z U / Z T P ) ) 
R E T U R N 
END 
S U B R O U T I N E C n L C 6 ( S U M Z T f t , S B , V S , S U M Z T , f i S O , Z T P , E P S P ) 
>|< H< >)< >K >K >K >H H< >K >K >k >l< H< >H >K >K >k H< >H >H >K H< >K H< H< >H >K H< >1< >K >K >l< >K H< >K >l< H< >K >l< >K 
H< T H I S S U B R O U T I N E D E T E R M I N E S THE SUM OF THE ZONE TRONBFORMER >K 
>K C U R R E N T S I N P E R U N I T AND OMPERE TERMS >K 
H<H<>l<HcH<H(H<>HH(H<H<>l<H<H<M<H<>l<>KH<>l<>l<H<H<H<H(H<H<H<>KH<>K>kH(>l<H<>kH<>l<>kH<>kH<̂ ^ 
REOL S U M Z T O , S B , V B , f i S f i , E O S f i , Z T P 
C O M P L E X SUMZT 
S U M Z T O = C O B S ( S U M Z T ) 
( COBS (SUMZT) >I<SB) / (SORT ( 3 ) H<VS) 
E O S O = f l B f i / Z T P 
R E T U R N 
END 
B U B R O U T I N E C O L C B ( N , Z P U , S B , V B , Z , B U M , C P U , S U M M , L C , V , V T S P , T Z U , T S , V T S , 
& V R , V T S P M , H 1 , N N , V L , V S Z T , X I X , M O M ) 
H<H<H<H<H<>l<>KH<>l<>l<>l<H<>kH<H<M<>1<>k>K>k>k>l<>kH<>K>l<>l<>K>KH<>KH<H<>k>K>K>l<>l(>K>l<Ĥ  
T H I S S U B R O U T I N E C O L C U L f i T E S I M P E D A N C E S , C U R R E N T S OND >K 
H< V O L T O G E S FOR S Y S T E M NODES R S B O C I R T E D WITH THE >l( 
)k F I R S T BRANCH OF 0 SECONDARY F E E D E R >K 
)k.>KH<>K>k>H>k)l<>l<H<H<>kH<>K>K>KH<H<}K>l<>l<H<>K>H>l<H(>kH<>KH<>k>l<H<>K>l<H<H<>k>K>KĤ  
R E A L V S , S B , L C ( 1 0 0 ) , V T S P M ( 1 0 0 ) , S U M M ( 1 0 0 ) , V L 
D I M E N S I O N V T S ( I O O ) , V R ( 1 0 0 ) , T S ( 3 0 ) 
C O M P L E X S U M ( I O O ) , V ( 1 0 0 ) , C P U ( 1 0 0 ) , Z ( 1 0 0 ) , Z P U ( 1 0 0 ) , V T B P ( 1 0 0 ) 
C O M P L E X T Z U ( 1 0 0 ) , S B , V S Z T 
I N T E G E R H I , M M , Q Q , A B A , B A B , C C C , C I C , M Q M , N N ( 1 0 0 ) , X I X 
DO 4 9 3 I = 1 , N 
I F ( N N ( I ) . E Q . 2 ) X I X = ( I - 1 ) 
C O N T I N U E 
I F ( X I X . E Q . 1 ) G O TO 4 9 8 
I F ( X I X . G T . 1 ) G 0 TO 4 9 7 
1 = 1 
Z P U ( 1 ) = ( ( S B / 1 0 0 0 ) /(VS>I<\/S) )>I<Z(1) 
L C ( 1 ) = ( C A B S (BUM (1 ) ) H<SB) / (BQRT (3 ) >i<VS) 
V ( 1 ) = V B Z T - (BUM (1 ) >kZPU (1 ) ) 
V T S P ( l ) = ( V ( l ) - ( T Z U ( l ) > k C P U ( l ) ) )H<TB(H1) 
V T B P M (1 ) =--=CABS ( V T B P ( 1 ) ) 
V R ( 1 ) = C A B S ( V ( 1 ) )>i<VL>l<TS(Hl) 
V T S ( 1 ) = V T S P M ( 1 ) > K 4 1 5 
9670 
9680 
9690 
9700 
9710 
9720 
9730 
9740 
9750 
9760 
9770 
9780 
9790 
9800 
9810 
9820 
9830 
9840 
9850 
9860 
9870 
9880 
9890 
9900 
9910 
9920 
9930 
9940 
9950 
9960 
9970 
9980 
9990 
10000 
10010 
10020 
10030 
10040 
10050 
10060 
10070 
10080 
10090 
10100 
10110 
10120 
10130 
10140 
10150 
10160 
10170 
l o i e o 
10190 
10200 
10210 
10220 
10230 
1 0240 
10250 
10260 
10270 
10280 
10290 
1 0300 
10310 
10320 
497 
494 
500 
509 
500 
501 
502 
503 
504 
505 
507 
506 
492 
499 
GO TO 499 
DO 494 I = 1 ,XIX 
Z P U ( I ) = ( (SB/1000) / (VS>I<VS) )>KZ(I ) 
SB=0 
MM~0 
MQM=0 
DO 492 1=1 ,XIX 
CCC=I 
CIC=CCC+1 
OBO=NN(I ) 
IF (OBO.EQ. DGO TO 50B 
IF ( f ìBO .GT .99 )GO TO 509 
LC( 1) = (COBS (SUM ( 1 ) )H<SB) / (SORT (3 ) )kVS) 
V ( 1 ) =VBZT- ( BUM ( 1 ) >I<ZPU ( 1 ) ) 
VR ( 1 ) =COBS ( V ( 1 ) ) >l<VL>KTS ( H I ) 
V T B P ( 1 ) = 0 
VTBPM(1)=0 
V T S ( 1 ) = 0 
GO TO 492 
BB=SS+CPU(I ) 
MM=MM+1 
I F ( C I C . L E . X I X ) G O TO 500 
I F ( C I C . G T . X I X ) G a TO 501 
BOB=NN(CIC) 
GO TO 502 
B0B=0 
I F ( B 0 B , E Q , 0 ) G 0 TO 503 
I F ( (BfiB-OBfi) .EQ. DGO TO 492 
SUM(I+1-MM)=BS 
SUMM ( n-1 -MM ) =CPIBS ( SUM (1 + 1 -MM ) ) 
L C ( I + 1-MM) = (COBS (SUM ( I + l-MM) )>KSB) / (SORT (3 ) >KVS) 
V( I + 1 -MM)=V ( I -MM) - (SUM(I + 1-MM)H<ZPU(I + 1-MM) ) 
VTSP ( I + 1-MM) = ( V ( I + 1 - M M ) - ( T Z U ( I + 1-MM)>I<CPU(H-1-MM) ) )>KTS(H1) 
VTSPM( n-1-MM)=COBB(VTSP(1 + 1-MM) ) 
VR ( I +1 -MM ) =CflBS ( V ( I +1 -MM) ) H<VLH<TS ( H I ) 
VTS ( I +1 -MM ) =VTBPM ( I +1 -MM ) >l<415 
IF (MM.EQ.1 )G0 TO 506 
IF (MM.EQ.2)GO TO 504 
IF (MM.GT.2 )G0 TO 505 
S U M ( I ) = S U M ( I - l ) - C P U ( I - l ) 
SUMM( I ) =C0BS (5UM( I ) ) 
L C ( I ) = (CRBS(SUM(I ) )H<BB)/ (SORT ( 3 ) H<VS) 
V ( I ) =V ( I - 1 ) - ( SUM ( I ) H<ZPU ( I ) ) 
V T B P ( I ) = ( V ( I ) - ( T Z U ( I ) H < C P U ( I ) ) )H<TB(H1) 
V T S P M ( I ) = C O B S ( V T S P ( I ) ) 
VR ( I ) =COBS (V ( I ) ) H<VLH<TB (HI ) 
VTS ( I ) =VTSPM ( I ) >K415 
GO TO 506 
DO 507 QQ=MM,2,-1 
SUM( I+2 -QQ)=SUM( I+1 -QQ) -CPU( I+1 -QQ) 
SUMM( I+2-QD)=COBS(SUM( I+2-00 ) ) 
LC ( I+2-QQ ) = ( COBS ( SUM ( I+2-QQ ) ) >I<SB ) / ( SORT ( 3 ) >KVS ) 
V ( I+2-QQ ) =V ( I +1 -QQ ) - ( SUM ( I+2-QQ ) H<ZPU ( I +2-00 ) ) 
VTSP ( I +2-QQ ) = ( V ( I +2 -00 ) - ( TZU < I+2-QQ ) H<CPU ( I+2-QQ) ) ) >KTS ( H I ) 
VTSPM( I+2 -QD)=COBS (VTSP ( I+2 -QQ) ) 
VR ( I+2-DD ) =COBS ( V ( I +2-QQ ) ) >I<VL>I<TS ( H I ) 
VTS ( I+2-QQ) =VTSPM ( I+2-QD ) >K415 
SS=0 
MQM=MM 
MM=0 
MM=MM 
RETURN 
END 
SUBROUTI NE P I C K ( J 1 , R ) 
>K >|< >k >k H< >K >l< >H >K >k >K >K >l< H< H< H< >l< >l< >K >1< >K >K >k >l< >l< >K >K >i< >i< >K >K >l< >K H< >}< >K H< H< >H >l< >K 
1̂ 9 
1 0 3 3 0 >l< 
1 0 3 4 0 >k 
1 0 3 5 0 H< 
1 0 3 6 0 
1 0 3 7 0 
1 0 3 8 0 
1 0 3 9 0 
1 0 4 0 0 
1 0 4 1 0 
1 0 4 2 0 
1 0 4 3 0 
1 0 4 4 0 
1 0 4 5 0 
1 0 4 6 0 
1 0 4 7 0 6 0 
1 0 4 8 0 
1 0 4 9 0 
1 0 5 0 0 
1 0 5 1 0 
1 0 5 2 0 >k 
1 0 5 3 0 >l< 
1 0 5 4 0 >l< 
1 0 5 5 0 >l< 
1 0 5 6 0 >k 
1 0 5 7 0 
1 0 5 8 0 
1 0 5 9 0 
1 0 6 0 0 
1 0 6 1 0 
1 0 6 2 0 
1 0 6 3 0 
1 0 6 4 0 3 8 0 
1 0 6 5 0 
1 0 6 6 0 
1 0 6 7 0 
1 0 6 8 0 
1 0 6 9 0 3 8 2 
1 0 7 0 0 2 7 1 
1 0 7 1 0 
1 0 7 2 0 
1 0 7 3 0 
1 0 7 4 0 
1 0 7 5 0 
1 0 7 6 0 
1 0 7 7 0 
1 0 7 8 0 
1 0 7 9 0 
1 0 8 0 0 
1 0 8 1 0 3 5 
1 0 8 2 0 
1 0 8 3 0 6 0 1 
1 0 8 4 0 3 8 1 
1 0 8 5 0 
1 0 8 6 0 
1 0 8 7 0 
1 0 8 8 0 >k 
1 0 8 9 0 >i< 
1 0 9 0 0 >K 
1 0 9 1 0 H< 
1 0 9 2 0 >k 
1 0 9 3 0 
1 0 9 4 0 
1 0 9 5 0 
1 0 9 6 0 
1 0 9 7 0 
1 0 9 8 0 
>l< T H I S S U B R O U T I N E S E L E C T S THE LOWEST TOP ON D I S T R I B U T I O N >l< 
>l< TRONSFORMER NUMBER 1 >K 
>|<>|<>kH<>!<H<H<H<H(H<>l<H<H<H<>l<H<H<H<>l<H<>l<H<H<H<>l'.>KH<>HH<>K>I<)|<>l<>kH<>KH<H<H<>K>l̂  
REOL R 
DIMENSION T ( I O ) 
RERD <5,>I<)M 
R E f i D ( 5 , H < ) ( T < I ) , 1 = 1 ,M) 
1 = 1 
R = 1 0 
DO 6 0 J = 1 , M 
I F ( T ( J ) . L T . R ) T H E N 
R = T ( J ) 
J 1 ==J 
END I F 
CONTINUE 
RETURN 
END 
S U B R O U T I N E S E L E C T ( V T S P M , V N E f i R , N , J 1 , V T S T , R , X X X ) 
>k >l< )k >l< >l< >K >l< H< >K >K H< >K >l< >l< H< !l< H< >K >K >k >H >K >K >k >K >K >l< >K >K >l< H< >k >K >l< >K >K >l< H< >k 
>l< T H I S SUBROUTINE S E L E C T S B E S T T O P S ON D I S T R I B U T I O N >l< 
>l< TRONSFORMERS ( 2 ) TO (N) TO G I V E NOMINOTED VALUE >l< 
>l< OF P E R UNIT VOLTOGE >l< 
H< >K >l< >k >k >k >K >k >K >l< >K >l< >K >l< >k >k >l< >H >K H< >K >k >K >K >K >K >H >k >K >K >H H< >H >K >l< >l< >K >l< >K 
R E R L R ( 1 0 0 ) , X X X 
DIMENSION V T S P M ( 1 0 0 ) , T ( 1 0 ) , V T ( 1 0 ) , J 1 < 1 0 0 ) , V N E f i R ( 1 0 0 ) , V T S T ( 1 0 0 ) 
INTEGER D 
DO 6 0 1 I = 2 , N 
REOD (5,>I<)M 
I F ( M . E Q . O ) G O TO 3 8 0 
I F < M . G T . 0 ) G 0 TO 3 8 2 
V N E O R ( I ) = 0 
V T S T ( I ) = 0 
R ( I ) = 0 
J 1 ( I ) = 0 
GO TO 6 0 1 
R E f i D ( 5 , > k ) ( T ( K ) , K = 1 ,M) 
E = 1 0 
DO 3 5 J = 1 , M 
VT ( J ) = VTSPM ( I ) H<T ( J ) 
I F ( V T ( J ) . G T . X X X ) G O TO 3 5 
I F ( ( X X X - V T ( J ) ) , L T . E ) T H E N 
E = X X X - V T ( J ) 
J 1 ( I ) = J 
D = J 1 ( I ) 
R ( I ) = T ( D ) 
V N E f l R ( I ) = V T ( J ) 
END I F 
CONTINUE 
V T S T ( I ) =VNEOR ( I ) >k41 5 
CONTINUE 
RETURN 
END 
S U B R O U T I N E S E L 1 ( V T S P M , V N E O R , J 1 , V T S T , R , X X X , N ) 
>k>K>k>k>HH<H<>k>k>k>l<>k>K>k>K>k>k>k>k>l<>k>K>KH<>KH<>k>K>k>i<>K>k>kH<>k>k>K>k>K>K>l<>̂  
>l< T H I S SUBROUTINE S E L E C T S B E S T TOPS ON D I S T R I B U T I O N >l< 
>k TRONSFORMERS ( 1 ) TO (N) ON SECONDORY F E E D E R S TO >k 
>k G I V E NOMINOTED VOLUE OF PER UNIT VOLTOGE H< 
H<>k>kH<>K>k>k>k>K>k>K>k>k>k>k>k>k>l<>k>k>k>H>K>k>k>k>K>k>k>k>k>k>K>k>k>k>k)k>k>k>k>k>k>kH<>k̂  
REOL R ( 1 0 0 ) , X X X , V T S P M ( 1 0 0 ) 
DIMENSION T ( I O ) , V T ( 1 0 ) , J 1 ( 1 0 0 ) , V N E 0 R < 1 0 0 ) , V T S T ( 1 0 0 ) 
INTEGER D 
DO 6 0 0 1 = 1 , N 
REOD ( 5 , >k) M 
I F ( M . E Q , 0 ) G 0 TO 5 2 0 
1 0 9 9 0 
1 1 0 0 0 5 2 0 
1 1 0 1 0 
1 1 0 2 0 
1 1 0 3 0 
1 1 0 4 0 
1 1 0 5 0 5 2 1 
1 1 0 6 0 
1 1 0 7 0 
1 1 0 8 0 
1 1 0 9 0 
1 1 1 0 0 
1 1 1 1 0 
1 1 1 2 0 
1 1 1 3 0 
1 1 1 4 0 
1 1 1 5 0 
1 1 1 6 0 
1 1 1 7 0 
1 1 1 8 0 5 2 6 
1 1 1 9 0 
1 1 2 0 0 6 0 0 
1 1 2 1 0 
1 1 2 2 0 
1 1 2 3 0 
1 1 2 4 0 
1 1 2 5 0 H< 
1 1 2 6 0 H< 
1 1 2 7 0 H< 
1 1 2 8 0 H< 
1 1 2 9 0 
1 1 3 0 0 9 1 
1 1 3 1 0 
1 1 3 2 0 
1 1 3 3 0 2 5 6 
1 1 3 4 0 2 5 7 
1 1 3 5 0 2 5 8 
1 1 3 6 0 
1 1 3 7 0 
1 1 3 8 0 
1 1 3 9 0 
1 1 4 0 0 4 1 
1 1 4 1 0 
1 1 4 2 0 4 0 
1 1 4 3 0 
1 1 4 4 0 
1 1 4 5 0 1 8 1 
1 1 4 6 0 1 8 2 
1 1 4 7 0 1 8 3 
1 1 4 8 0 
1 1 4 9 0 4 8 
1 1 5 0 0 
1 1 5 1 0 
1 1 5 2 0 
1 1 5 3 0 
1 1 5 4 0 
1 1 5 5 0 1 0 5 
1 1 5 6 0 1 0 6 
1 1 5 7 0 1 0 7 
1 1 5 8 0 1 0 8 
1 1 5 9 0 1 0 9 
1 1 6 0 0 1 1 1 
1 1 6 1 0 
1 1 6 2 0 
1 1 6 3 0 
1 1 6 4 0 4 3 
I F ( M . G T . O ) G O T O 5 2 1 
V N E O R ( I ) = 0 
V I S T < I ) = 0 
R ( I ) = 0 
J 1 ( I ) = 0 
GO T O ¿ , 0 0 
R E f i D ( 5 , > l < ) ( T \ K ) , K = 1 , M ) 
E = 1 0 
DO 5 2 6 
V T ( J ) = V T S P M ( I ) H < T ( J ) 
I F ( V T ( J ) . G T . 1 . 0 6 ) G 0 T O 5 2 6 
I F ( V T ( J ) . L T . 0 . 9 8 ) G O T O 5 2 6 
I F ( B Q R T ( ( X X X - V T ( J ) ) >l< ( X X X - V T ( J ) ) ) , L T . E ) T H E N 
E = X X X - V T ( J ) 
J 1 ( I ) = J 
D = J 1 < I ) 
R ( I ) ==T ( D ) 
V N E f i R ( . I ) = V T ( J ) 
E N D I F 
C O N T I N U E 
V T S T ( I ) ===VNEfiR ( I ) H<4 1 5 
C O N T I N U E 
R E T U R N 
E N D 
B U B R D U T I N E S E L 2 ( X X X ) 
Ht H< )K >|< >K >K >l< >k >K >l< H< >k >k H< >K >K >K >K >l< >K >K >l< >K >l< >l< >K >K >K M< >K >k >l< >)< >l< >K >K )i< >t< >l< >K ̂  
>l< T H I S S U B R O U T I N E N O M I N A T E S T H E P E R U N I T S Y S T E M V O L T O G E >|( 
>K F O R T H E I N I T I A L S Y S T E M L O A D I N G C O N D I T I O N >f< 
>|< H< H( >l< >l< H< >l< H< >l< >l< H< M< H< >l< H< H< >k >l< H< >l< >i< >l< >K >K >H >k H< H< H< >l< >K H< H< H< H< H< >K >K Ĥ  
R E A L X X X 
W R I T E < 6 , 2 5 6 ) 
W R I T E ( 6 , 2 5 7 ) 
W R I T E ( 6 , 2 5 8 ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' ) 
F O R M A T C ' D E S I R E D V A L U E O F P E R U N I T V O L T A G E ON 4 1 5 V O L T S I D E 
&.D I S T R I B U T I ON T R A N S F O R M E R S ' ) 
R E A D ( 5 , HO X X X 
I F ( X X X . L T . 0 . 9 8 ) G O T O 4 0 
I F ( X X X . G E . 0 . 9 B ) G 0 T O 4 1 
I F ( X X X . L E . 1 . 0 6 ) G O TO 4 2 
I F ( X X X . G T . 1 . 0 6 ) G O T O 4 3 
W R I T E ( 6 , 1 8 1 ) 
W R I T E ( 6 , 1 8 2 ) 
W R I T E ( 6 , 1 8 3 ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' ) 
F O R M A T C W A R N I N G 
& 9 8 P E R U N I T ' ) 
W R I T E ( 6 , 1 0 5 ) 
W R I T E ( 6 , 1 0 6 ) 
W R I T E ( 6 , 1 0 7 ) 
W R I T E ( 6 , 1 0 8 ) 
W R I T E ( 6 , 1 0 9 ) 
W R I T E ( 6 , 1 1 1 ) 
O F 
>1<>I<}K>K>K>I< S E L E C T E D S Y S T E M V O L T A G E I S L E S S T H A N 0 , 
) 
) 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( 
F O R M A T ( ' ' , ' 
F O R M A T ( ' ' , ' 
R E A D ( 5 , HOG 
I F ( G . E Q . 1 ) G O 
I F ( G . E Q . 2 ) G 0 
W R I T E ( 6 , 1 8 4 ) 
DO Y O U W I S H T O 
P L E A S E P R E S S ' ) 
( 1 ) Y E S ' ) 
( 2 ) . . . . N O ' ) 
C H A N G E T H I S V A L U E O F S Y S T E M V O L T A G E ' ) 
TO 
T O 
9 1 
4 2 
1 1 6 5 0 
1 1 6 6 0 
1 1 6 7 0 1 8 4 
1 1 6 8 0 1 8 5 
1 1 6 9 0 1 8 6 
1 1 7 0 0 
1 1 7 1 0 
1 1 7 2 0 4 2 
1 1 7 3 0 
1 1 7 d 0 
1 1 7 5 0 
1 1 7 6 0 >k 
1 1 7 7 0 >l< 
1 1 7 8 0 >k 
1 1 7 9 0 >K 
1 1 8 0 0 
1 1 8 1 0 
1 1 8 2 0 
1 1 8 3 0 
l l S d O 
1 1 8 5 0 
1 1 8 6 0 
1 1 8 7 0 
1 1 8 8 0 5 4 8 
1 1 8 9 0 
1 1 9 0 0 
1 1 9 1 0 
1 1 9 2 0 
1 1 9 3 0 
1 1 9 d 0 >1< 
1 1 9 5 0 >k 
1 1 9 6 0 >1< 
1 1 9 7 0 >k 
1 1 9 8 0 >l< 
1 1 9 9 0 
1 2 0 0 0 
1 2 0 1 0 
1 2 0 2 0 
1 2 0 3 0 
1 2 0 4 0 
1 2 0 5 0 
1 2 0 6 0 
1 2 0 7 0 
1 2 0 8 0 
1 2 0 9 0 
1 2 1 0 0 5 1 
1 2 1 1 0 
1 2 1 2 0 
1 2 1 3 0 5 2 
1 2 1 4 0 
1 2 1 5 0 
1 2 1 6 0 
1 2 1 7 0 
1 2 1 8 0 
1 2 1 9 0 
1 2 2 0 0 
1 2 2 1 0 
1 2 2 2 0 
1 2 2 3 0 
1 2 2 4 0 
1 2 2 5 0 
1 2 2 6 0 
1 2 2 7 0 
1 2 2 8 0 
1 2 2 9 0 
1 2 3 0 0 
' , 'WOF^NING 
U N I T ' ) 
H<>1<H(>I<H<>K S E L E C T E D S Y S T E M V G L T O G E I S G R E O T E R T H O N 
W R I T E ( 6 , 1 8 5 ) 
W R I T E ( 6 , 1 8 6 ) 
F Ü R M O T ( ' ' ) 
F O R M t t T ( ' ' ) 
F O R M f i T ( ' 
&.1 . 0 6 P E R 
GG TO 4£3 
R E T U R N 
E N D 
S U B R O U T I N E S E L 3 ( P U L S T , P U L 2 , S Q S S T , T S S , P L ) 
>k >l< >K >k >k H< >l< >K >K >K H< H< >K >K >l< >l< >k >l< >K >k >K >K H< >K >k >l< >k >K >k >K >k >k >K >l< >1< H< >l< >K >k >k ̂  
>l< T H I S S U B R O U T I N E S E L E C T S T H E Z O N E T R R N S F O R M E R T O P >k 
H< S E T T I N G S F O R ft N O M I N A T E D S Y S T E M P E R U N I T L O O D >k 
>|<H<>kH<>kH<H<>l<H<H<H<H<>l(>l<H<H<H<H<H<>kH<H<H<>l<H<H<>kH<>KHc>k>l<>l<H<H<>kH<>kH<>k>l<H<H<H<̂  
R E O L T S S , P U L 2 , S Q S S T ( 1 0 0 ) , P U L S T ( 1 0 0 ) , N N X T ( 1 0 0 ) , N N X 
N N X = 1 0 
DO 5 4 8 P L = 0 , 1 0 0 , 1 
N N X T ( P L ) = S Q R T ( ( P U L S T ( P L ) - P U L 2 ) H< ( P U L S T ( P L ) - P U L 2 ) ) 
I F ( N N X T ( P L ) . L T . N N X ) T H E N 
N N X = N N X T ( P L ) 
T S S = S Q S S T ( P L ) 
E N D I F 
C O N T I N U E 
R E T U R N 
E N D 
S U B R O U T I N E C H O O S E ( V S , V L , S B , Z , L C , S U M , T Z U , C P U , V T S P M , V T S , H 1 , 
& V N E O R , Z P U , V T S P , V , V R , V T S T , T S , R , X X X , C C , V S Z T ) 
>k >k >k H< H< >k H< >l< >k H< >i< H< >k >k H< >|{ H< >l< >l< >k H< H< >k >l< >k >l< H< H< >k >k >l< >k >l< >k H< H< H< >l< >k H< >k H< >k Ĥ  
>k T H I S S U B R O U T I N E S E L E C T S B E S T T O P ON Z O N E T R A N S F O R M E R >k 
>k TO G I V E N O M I N R T E D P E R U N I T V O L T f i G E ON D I S T R I B U T I O N >l< 
M: I ' R O N S F O R M E R 1 >k 
>l< H< H< >k H< >k >l< H< >l< H< H< >l< H< >l< >k >k >k H< >k >k H< >k H< H< H< H< >k >l< H< >k >k >k >l< >k >k >k H< >k >l< >k H< >k >k H< H< 
R E O L V S , X X X , L C ( 1 0 0 ) , S B , V L , V T S P M ( 1 0 0 ) , R , L C V ( 3 0 ) , C C 
D I M E N S I O N V S S ( 3 0 ) , T S ( 3 0 ) , V T S P M V ( 3 0 ) , V T S ( 1 0 0 ) , V T ( 3 0 ) 
D I M E N S I O N V R V ( 3 0 ) , V T S V ( 3 0 ) , V R ( 1 0 0 ) , V T S T ( 1 0 0 ) , V N E 0 R ( 1 0 0 ) 
C O M P L E X Z P U ( 1 0 0 ) , Z P U V ( 3 0 ) , V ( 1 0 0 ) , V V ( 3 0 ) , S U M ( 1 0 0 ) , V T S P V ( 3 0 ) 
Z ( I O O ) , C P U ( 1 0 0 ) , V S Z T 
V T S P ( 1 0 0 ) , T Z U ( 1 0 0 ) 
H , H 1 , K 
C O M P L E X 
C O M P L E X 
I N T E G E R 
1 = 1 
K = C C 
I F ( K . E Q . 0 ) G 0 TO 5 1 
I F ( K . G T . O ) G O TO 5 2 
R E P l D ( 5 , > k ) K 
R E f i D ( 5 , > k ) ( T S ( I ) , I = 1 , K ) 
C C = K 
F = 1 0 
DO a 9 H = 1 , K 
V S S ( H ) =VL>kTS (H ) >l<CfiBS ( V S Z T ) 
Z P U V ( H ) = ( ( S B / 1 0 0 0 ) / ( V S S ( H ) > k V S S ( H ) ) ) >kZ (1 ) 
L C V ( H ) = ( C f i B S ( S U M ( l ) ) >kSB) / ( S O R T ( 3 ) >1<VSS (H ) ) 
V V (H ) V S Z T - ( S U M (1 ) H<ZPUV ( H ) ) 
V T S P V ( H ) = ( V V ( H ) - ( T Z U ( l ) > k C P U ( l ) ) )>kTS (H ) 
V T S P M V ( H ) = C f i B S ( V T S P V ( H ) ) 
V R V (H ) = C O B S ( V V (H ) ) >kVL>kTS (H ) 
V T S V (H ) = V T S P M V (H ) H<415 
V T (H ) = V T S P M V ( H ) >kR 
I F ( V T ( H ) . G T . X X X ) G O T O ¿19 
I F ( ( X X X - V T ( H ) ) . L T . F ) T H E N 
F = X X X - V T ( H ) 
H 1 = H 
V S = V S S ( H I ) 
Z P U ( 1 ) = Z P U V ( H 1 ) 
L C ( 1 ) = L C V ( H 1 ) 
12310 
1 2320 
12330 
1 2340 
12350 
12360 
12370 
1 2380 
12390 
1 2400 
12410 
12420 
12430 
12440 
12450 
12460 
12470 
12480 
1 2490 
12500 
12510 
12520 
12530 
12540 
1 2550 
12560 
1 2570 
12580 
1 2590 
1 2600 
12610 
12620 
12630 
12640 
12650 
12660 
12670 
12680 
12690 
1 2700 
12710 
1 2720 
12730 
1 2740 
12750 
12760 
12770 
12780 
1 2790 
12800 
12810 
12820 
12830 
12840 
1 2850 
12860 
12870 
12880 
12890 
12900 
12910 
12920 
1 2930 
12940 
1 2950 
12960 
49 
330 
28 
101 
102 
V(1)==W(H1) 
VTBF'( 1 ) ==VTSPV (HI ) 
VTBPM(1)=VTSPMV(H1) 
VR(1)=VRV<H1) 
VTG(1)==VTSV(H1) 
VNERR(1)=VT<H1) 
ENDIF 
CONTINUE 
VTST (1) =VNEOR (1) >K415 
RETURN 
END 
BUBROUTINE COMP1(M1,W1,MXfi,MXB) 
H<>KH<>K>k>l<H(>l<>|(K>H>l<>l<>)<M<>k)|<>l<>kH<H(>K>l<>KH<>k>K>l<H<>l<>{<>l<>K>l<>l<>l<>KH<>KĤ  
>l< THIS SUBROUTINE EXPlMINES Ml PND W1 IN BUB WORN RND H< 
>l< TRRNSFERB THIS INFORMOTION TO BUB COMM USING MXfl OND MXB >l< 
H<H<H<H<>|(l<H<>l<H<H<>HH<>l<>l<H<>l<H<H<H<>l<>1<H<H<H<H<H<>k>kH<H<H<>KH<H<H<H<H()l<H<H<H<H<>K>K>KĤ  
INTEGER M1,W1,MXfi,MXB 
IF(Ml.EQ.1)THEN 
MXPI=:=1 
ENDIF 
IF(W1 .EQ. DTHEN 
MXB=1 
END IF 
M1=0 
W1==0 
RETURN 
END 
BUBROUTINE C0MP2(M1,W1,MXC,MXD) 
>l( >k >K >k >K >k >k >k >k >k >l< H< >k >K >k >k >k >k >K >k >k >k >k H< >K >k >k >K >k >k >k >K >k >k >K >l< >K >k >K >K >k H< >K ̂  
>k THIS SUBROUTINE EXAMINES Ml RND W1 IN BUB WORN OND >l< 
>\< TRONBFERB THIS INFORMOTION-TO SUB COMM USING MXC OND MXD >l< 
H< H< >k >k >l< H< H< H< H< >k >l< H< >l< H< >k >k H< H< H< He >l< >l< H< H< >k H< H< >l< >k H< H< H< H< H< >k >k >k >l< >k >k >k H( >k >k 
INTEGER M1,W1,MXC,MXD 
IF(Ml.ED.1)THEN 
MXC=1 , 
ENDIF 
IF(W1 .EQ. DTHEN 
MXD=1 
END IF 
M1=0 
W1=0 
RETURN 
END 
BUBROUTINE WORN(VNEfiR,N,I,W1,M1,TZU,NN) 
>l<>k>i<>k>k>k>k>k>k>k>k>k>k>k>k>k>kH<>k>k>K>k>k>l<>k>k>k>k>k>k>k>k>k>k>K>k>k>k>k>k>k>k>k>l<>k>k>kĤ  
>l< THIS SUBROUTINE WftRNS IF THE PRESCRIBED VOLTOGE LIMITS >k 
>k ORE EXCEEDED >k 
>K>l<>k>k>l<H<Hi<>K>1<H<H<H<>|(k>l<H<>|cH<H<>l<>k>kH<H<>kH<>k>kH<H<H<H<>l<H<H<H<H<>k>k>kH<Ĥ  
DIMENSION VNEOR(IOO) 
INTEGER Ml,W1,NN(100) 
COMPLEX TZU(100) 
DO 31 I=1,N 
IF(COBS(TZU(I)).EQ.O)GO TO 31 
IF(COBS(TZU(I)).GT.O)GO TO 330 
IF(VNEOR(I).LT.0.98)G0 TO 33 
IF(VNEOR(I).GT.0.98)G0 TO 28 
IF(VNEOR(I).LE.1.06)GG TO 31 
IF (VNEOR(I).GT.1.06)G0 TO 34 
WRITE(6,101) 
WRITE(6,102) 
FORMOT(' ' ) 
FORMOT(' ') 
PRINT >l<,'WORNING H<>l<H<H<H<>k SECONDORY VOLTOGE BELOW 0.98 PER UNIT ON 
12970 
12980 
12990 
13000 
13010 
13020 
13030 
13040 
13050 
13060 
13070 
13080 
13090 
13100 
1 3 1 1 0 
1 3 1 2 0 
1 3130 
13140 
13150 
131i)0 
13170 
13180 
13190 
13200 
13210 
13220 
13230 
13240 
13250 
13260 
34 
103 
104 
3 1 
^DISTRIBUTION TRONSFORMER NO',NN(I) 
Ml = l 
GO TO 3 1 
WRITE(6,103) 
WRITE(6,104) 
FORMAT(' ') 
FORMAT(' ') 
PRINT H<, 'WORMING >I<>|<>I<H<>K>I< SECONDARY VOLTAGE EXCEEDS 1 .06 PER UNIT ON 
& DISTRIBUTION TRANSFORMER NO',NN(I) 
W1 = 1 
CONTINUE 
RETURN 
END 
SUBRGUTINE COMM(XXX,ZYN,XYZ,MXA,MXB,MXC,MXD,PRB) 
>KH<)l<>K>kH<>l<>kH<>l<>k>l<H<H<>KH<>K>K>K>K>l<>K>l<>l<>k>K>K>K>l<>K>k>KH<>i<>l<>K>l<>H 
H< THIS SUBROUTINE COMMENTS ON THE SYSTEM VOLTAGES H< 
M<>l<>KH<>l<>K>H>k>l<>K>K>k>K>)<H<>HH<>H>l<H<>k>k>k>KH<>K>H>l<>H>K>l<H<>K>k>K>KH<>k>K>l<>K̂^ 
REAL XXX,ZYN,XYZ 
INTEGER XL,MXA,MXB,MXC,MXD , PRS 
WRITE(6,222) 
WRITE(6,223) 
WRITE(6,224) 
WRITE(6,225) 
WRITE(6,226) 
WRITE(6,227) 
WRITE(6,228) 
WRITE(6,72) 
WRITE(6,73) 
WRITE(6,75) 
13270 2 2 2 FORMAT(' ' ) -
13280 223 FORMAT(' ' ) 
13290 224 FORMAT(' ' ) 
13300 225 FORMAT(' ' ) 
13310 226 FORMAT(' ' ) 
13320 227 FORMAT(' ' ) 
1 3330 228 FORMAT(' ' ) 
13340 72 FORMAT(' ','COMMENTS ON SYSTEM:-') 
13350 73 FORMAT(' ' , / / ) 
13360 75 FORMAT(' ' ) 
13370 
13300 
13390 
13400 
13410 
13420 
13430 
13440 
13450 
13460 
13470 
13480 
13490 
13500 
13510 
1 3520 
13530 
13540 
13550 
1 3560 
13570 
1 3580 
13590 
13600 
13610 
13620 
67 
163 
164 
165 
810 
O i l 
809 
IF((MXA+MXC).EQ.2)G0 T0 67 
IF((MXB+MXD).EQ.2)G0 TO 68 
IF((MXB+MXC).EQ.2)G0 TO 55 
IF((MXA+MXB+MXC+MXD).EQ.O)GO TO 166 
IF(MXA.EQ. DGO TO 53 
IF(MXB.EQ.1)G0 TO 54 
IF(MXC.EQ.1)G0 TO 53 
IF(MXD.EQ. DGO TD 54 
WRITE(6,163) 
WRITE(6,164) 
WRITE(6,165) 
FORMAT ( ' ' , ' H<>l<>KH<H<>K>KH<>K>l<>i<>KHtH<H<H<>l<>l<>K>K>j<>l<>HH<>K>K>l<H<>KH<>l<H<H<H<H<H<>k>KH<H<>l<̂^ 
&>|<>K>KH<>l<>l<>K)K>K>K>k>l<>K>K>l< ' ) 
FORMAT e ' , ' T O INCREASE THE TRANSFORMER SECONDARY VOLTAGES PLEASE 
&.RUN SYSTEM AGAIN'/ ' AND SELECT A HIGHER VALUE OF PER UNIT VOLTAGE 
&FOR THE 415 V O L T ' / ' (.i.e.SECONDARY) SIDE OF THE DISTRIBUTION TRAN 
&SFORMERS') 
FORMAT ( ' ' , '>|<>l<H<H<H<>KH<>l<H<H<H<>KH<>HH<>)<>kH<>l<>KH<H<>l<H<>l<>K>l<>l<H<>l<H<H<>l<>KH<H<H<>l<H<Ĥ  
&>|<H<>K>K>l<>K>K>l<>K>K>K>K>i<>l<>K' ) 
TO 809 
TO 809 
TO 810 
IF(PRS.EQ.1)GO 
IF(PRS.EQ.2)G0 
IF(PRS.EQ.3)GO 
WRITE(6,811) 
FORMAT(80X,'«P' 
CALL WRITE6 
GO TO 44 
1 3 6 3 0 6 8 
1 3 6 4 0 
1 3 6 5 0 
1 3 6 6 0 1 8 9 
1 3 6 7 0 
1 3 6 8 0 1 9 0 
1 3 6 9 0 
1 3 7 0 0 
1 3 7 1 0 
1 3 7 2 0 1 9 1 
1 3 7 3 0 
1 3 7 4 0 
1 3 7 5 0 
1 3 7 6 0 
1 3 7 7 0 8 1 3 
1 3 7 8 0 8 1 4 
1 3 7 9 0 8 1 2 
1 3 8 0 0 
1 3 8 1 0 5 3 
1 3 8 2 0 
1 3 8 3 0 
1 3 8 4 0 8 1 
1 3 8 5 0 
1 3 8 6 0 7 4 
1 3 8 7 0 
1 3 8 8 0 8 2 
1 3 8 9 0 
1 3 9 0 0 
1 3 9 1 0 
1 3 9 2 0 
1 3 9 3 0 8 1 6 
1 3 9 4 0 8 1 7 
1 3 9 5 0 8 1 5 
1 3 9 6 0 
1 3 9 7 0 5 4 
1 3 9 8 0 
1 3 9 9 0 
1 4 0 0 0 8 3 
1 4 0 1 0 
1 4 0 2 0 7 7 
1 4 0 3 0 
1 4 0 4 0 8 4 
1 4 0 5 0 
1 4 0 6 0 
1 4 0 7 0 
1 4 0 8 0 
1 4 0 9 0 8 1 9 
1 4 1 0 0 8 2 0 
1 4 1 1 0 8 1 8 
1 4 1 2 0 
1 4 1 3 0 1 6 6 
1 4 1 4 0 
1 4 1 5 0 
1 4 1 6 0 1 6 9 
1 4 1 7 0 
1 4 1 8 0 1 7 1 
1 4 1 9 0 
1 4 2 0 0 1 7 2 
1 4 2 1 0 
1 4 2 2 0 
1 4 2 3 0 
1 4 2 4 0 
1 4 2 5 0 8 2 3 
1 4 2 6 0 8 2 4 
1 4 2 7 0 8 2 1 
1 4 2 8 0 
W R I T E ( 6 , 1 8 9 ) 
W R I T E ( 6 , 1 9 0 ) 
W R I T E ( 6 , 1 9 1 ) 
FDRMOT ( ' ' , '>K>K>k>K>K>k>K>k>K>l<H(>k>l<>K>KH<>KH<H<>K>k>l<>t<H<H(H<H<H<>l<>k>l<H<>kH<H<H<>l<Ĥ  
&!l<>K>K>K>K>H>K>k>kH<>K>K>K>K>K' ) 
F O R M O T C ' , ' T O D E C R E R S E T H E TR f i NSFORMER BECONDP lRY V O L T R G E S P L E f i S E 
&RUN S Y S T E M O G f i l N ' / ' AND S E L E C T 0 LOWER V O L U E OF PER U N I T V O L T O G E F 
&0R THE 4 1 5 V O L T ' / ' ( . i . e . S E C O N D f i R Y ) S I D E OF T H E D I S T R I B U T I O N T R A N S 
& F O R M E R S ' ) 
FORMOT ( ' ' , ' H<H<H<>K>K)|<>l<)|<H<>l<H(>kH<>HH<H<H<H<>l<>H>HH<H(>k>K>KH<>KH<>K>H>l<>H>k>KH<>kH<Ĥ  
&>K>i<>K>k>kH<>K>k>KH<>K>l<>K>KH<' ) 
8 1 2 
8 1 2 
8 1 3 
TO 
TO 
TO 
I F ( P R S . E Q . 1 ) G 0 
I F ( P R S . E Q . 2 ) G D 
I F ( P R B . E Q . 3 ) G O 
W R I T E ( 6 , 8 1 4 ) 
F O R M A T ( S O X , ' ' ) 
C O L L W R I T E 6 
GO TO 44. 
W R I T E ( 6 , 8 1 ) 
W R I T E ( 6 , 7 4 ) 
W R I T E ( 6 , 8 2 ) 
FORMAT ( ' ' , ' >H>K>K>l<>KH<>k>K>l<>k>K>K>KH(>K>k>H>K>K>K>l<>kH<>k>KH<H<>H>K>kH<H<>l<>l<H<>K>K>KH<Ĥ  
&H<>l<>l<>kH<>)<>K>l<>l<H<' ) 
F O R M A T ( ' ' , ' T O I N C R E A S E T H E T R A N S F O R M E R S E C O N D A R Y V O L T A G E S P L E A S E 
&.RUN S Y S T E M ' / ' A G A I N AND I N C R E A S E THE T A P S E T T I N G L O A D ' ) 
FORMAT ( ' ' , ' >H>K>KH<H<H<H<H<>K>K>K>KH<>K>l<>K>k>K>l<>K>l<>K>l<>K>K>K>HH<H<H<)k>l<>l<H<>l<>K>K>kH<>̂  
&H<>K>K>H>K>K>K>k)K>k' ) 
8 1 5 
8 1 5 
S 1 6 
TO 
TO 
TO 
$ P ' ) 
I F ( P R S . E Q . 1 ) G 0 
I F ( P R S . E D . 2 ) G 0 
I F ( P R S . E Q . 3 ) G 0 
W R I T E ( 6 , 8 1 7 ) 
F O R M A T ( S O X , 
C A L L W R I T E 6 
GO TO 4 4 
W R I T E ( 6 , 8 3 ) 
W R I T E ( 6 , 7 7 ) 
W R I T E ( 6 , 8 4 ) 
F O R M A T ( ' ' , 
9 ^ i / \ 1 / s l / s l / ^ ^ Cfc n s / | % / I \ / ¡ N / j v / 
F O R M A T ( ' ' , ' T O D E C R E A S E T H E T R A N S F O R M E R S E C O N D A R Y V O L T A G E S P L E A S E 
&.RUN S Y S T E M ' / ' A G A I N AND D E C R E A S E THE T A P S E T T I N G L O A D ' ) 
FORMAT ( ' ' , ' H<H<>kH<>KH<>H>H>l<>K>K>K>l<>KH<>k>H>H>K>H>K>l<>l<H<>l<>l<>k>K>H>K>l<>k>HH(>K>KH<>KH<Ĥ  
O \ l / \ I / \ l / v ] / v l / v t / \ 1 / U ^ v l / v l / / \ 
Qf. »P / p / |> / p / | \ / p / I \ r j V / 
8 1 8 
8 1 8 
8 1 9 
H< H< >K >K >l< >l< H< >H >l< >K >K H< H< >l< >K >K >I< >k H< H< >l< H< >k >k H< >H H< >l< >K >k H< >K H< >K >K >K H< >k H< H< H< 
TO 
TO 
TO 
I F ( P R S . E Q . 1 ) G 0 
I F ( P R S . E Q . 2 ) G 0 
I F ( P R S . E Q . 3 ) G 0 
W R I T E ( 6 , 8 2 0 ) 
F O R M A T ( S O X , ' $ P ' ) 
C A L L W R I T E 6 
GO TO 4 4 
W R I T E ( 6 , 1 6 9 ) 
W R I T E ( 6 , 1 7 1 ) 
W R I T E ( 6 , 1 7 2 ) 
FORMAT ( ' ' , ' H<H<>k>l<>k>l<>l<H<>l<>K>l<>K>K>KH<>K>H>K>kH<>KH<H<>l<H<>K>KH<>K>k>k>l<>K>KH<H<H<H<>k>K>H>H 
&H<H<>K>K>K>f<>K>K>l<>K>)<>l<H<>l<>k>K>K>l<>l<>K>K>K>K' ) 
F O R M A T ( ' ' , ' A L L S Y S T E M V O L T A G E S A R E W I T H I N THE L I M I T S OF 0 , 9 8 P E R 
& U N I T TO 1 . 0 6 P E R U N I T ' ) 
FORMAT ( ' ' , 'H<>K>KH<>K>l<>KH<>)<>f<>K>K>K>k>H>K>K>l<>H>K>KH<>k>l<>H>K>K>k>H>K>H>H>K>H>k>K>k>K>KĤ  
&H<>{<>K>K>J<H<>K>k>K>k>K>KH<>i<>K>»<H<>K>l<>K>KH<>K' ) 
I F ( P R S . E Q . 1 ) G 0 TO 8 2 1 
I F ( P R S . E Q . 2 ) G 0 TO 8 2 1 
I F ( P R S . E Q . 3 ) G 0 TO 8 2 3 
W R I T E ( 6 , a 2 4 ) 
F O R M A T ( S O X , ' $ P ' ) 
C A L L W R I T E 6 
GO TO 4 4 
14290 
1 d300 
14310 
14320 
14330 
14340 
14350 
14360 
14370 
14380 
14390 
14400 
14410 
14420 
14430 
14440 
14450 
14460 
14470 
144B0 
14490 
14500 
14510 
14520 
1 4530 
14540 
14550 
14560 
14570 
14580 
14590 
14600 
14610 
14620 
14630 
14640 
14650 
14660 
14670 
14680 
14690 
14700 
14710 
14720 
14730 
14740 
14750 
14760 
14770 
14780 
14790 
14800 
14810 
14820 
14830 
14840 
14850 
14860 
14870 
14880 
14890 
14900 
14910 
14920 
14930 
14940 
59 
13 
80 
85 
87 
88 
86 
826 
827 
825 
14 
829 
830 
831 
1 14 
1 17 
1 18 
119 
123 
124 
125 
126 
127 
128 
129 
18 
I F ( X X X . L T . 1 . 0 6 ) 8 0 TO 13 
I F ( X X X . G E . 1 . 0 6 ) 6 0 TO 14 
WRITE(6 ,S0 ) 
WRITE(6 ,85 ) 
WRITE(6 ,87 ) 
WRITE(6 ,8a ) 
WRITE(6 ,86 ) 
FORMAT ( ' ' , ' >l<>HH<H<>K>l<>K>K>k>KH<>k>l<>KH<>l<H<H<>K>K>K>k>K>l<H<H<>K>l<H<>l<H<H<H<>K>l<H<>l<>|(>K̂  
&>K>H>k>l<}|<>l<>K>K>K>l<>l<>l<>K>K' ) 
FORMOTC ' , ' T O IMPROVE THE REGULttTION OF THE SYSTEM PLEOSE RUN SYS 
&.TEM O G O I N ' / ' OND SELECT') 
FORMftTC ' , ' ( 0 ) HIGHER VftLUE OF PER UNIT VOLTftGE FOR THE 415 VO 
&.LT ( . i . e . SECONDARY) ' / ' SIDE OF THE DISTRIBUTION TRANSFORMER 
&S' ) 
FORMAT(' ' , ' ( B ) LOWER VALUE OF TAP SETTING LOAD') 
FORMAT ( ' ' , '>k>l<>l<>k>K>k>K>K>H>k>K>K>k>k>K>K>K>K>l<>KH<>HH<H<>l<>k>K>l<>l<>k>l<>k>k>K>k>K>Ĥ  
&>KH<>l<H<>l<>l<>k>l<>l<>l<>K>KH<H<' ) 
I F (PRS .EQ . D G O TO 825 
I F ( P R S . E Q . 2 ) G 0 TO 825 
I F ( P R S . E Q . 3 ) G 0 TO 826 
WRITE(6 ,827) 
FORMAT(BOX, '$P ' ) 
CALL WRITE6 
GO TO 44 
WRITE(6 ,114) 
WRITE(6 ,117) 
WRITE(6 ,118) 
WRITE(6 ,119) 
I F ( P R S . E Q . 1 ) G 0 TO 831 
I F ( P R S . E Q . 2 ) G 0 TO 831 
I F (PRS.EQ. 3.) GO TO 829 
WRITE(6 ,830) 
FORMAT(BOX, '$P ' ) 
WRITE(6 ,123) 
WRITE(6 ,124) 
WRITE(6 ,125) 
WRITE(6 ,126 ) 
WRITE(6 ,127) 
WRITE(6 ,128 ) 
WRITE (6 ,129 ) 
FORMAT ( ' ' , ' >K>K>l<>i<H<H<>KH<>l<>l<>HH<>K>l<H<H<>kH<>k>l<>KH<H<>K>K>K>K>l<>k>l<>k>K>K>K>H>K>H>KĤ  
&>K>K>K>K>KH<>I<>K>K>I<>K>{< ' ) 
FORMATC ' , ' T H I S SYSTEM WILL ALWAYS HAVE VOLTAGES PRESENT OUTSIDE 
&THE RANGE O F ' / ' 0 . 9 8 TO 1 .06 PER UNIT ' ) 
FORMATC ' , ' T O IMPROVE THE REGULATION OF THE SYSTEM LARGER LINE CO 
&NDUCTORS A R E ' / ' REQUIRED TO REDUCE SYSTEM VOLTAGE DROPS') 
FORMAT ( ' ' , ' H<H<H<>l<>KH<>K>l<H<>K>KH<H<>K>l<>K>KH<>l<>KH<>l<>K>KH<>K>KH<H<>K>KH<>KH<H<H<H<H<H<>H>KĤ  
ff \I/ \l/ U/ U/ W ' ^ CA r|\ ^ 'IV ̂  nv /i* 'I* n* / 
FORMATC ' ) 
FORMAT(' ' ) 
FORMAT C ' , 
&S B E F O R E ' / ' 
FORMAT C ' ) 
FORMATC ' , 
FORMAT C ' , ' (1) . 
FORMATC ' , ' ( 2 ) . 
READ(5, HO XL 
I F ( X L . E Q . 1 ) G O TO 
IF (XL .EQ .2 )THEN 
ZYN=10 
END IF 
GO TO 44 
WRITE(6 ,143) 
WRITE(6 ,144) 
WRITE(6 ,145) 
WRITE(6 ,146) 
DO YOU WISH TO 
RUNNING SYSTEM 
PLEASE PRESS') 
.YES ' ) 
.NO' ) 
INCREASE 
AGAIN') 
THE SIZE OF THE LINE CONDUCTOR 
ld950 
14960 
14970 
14980 
14990 
15000 
15010 
15020 
15030 
15040 
15050 
15060 
15070 
15080 
15090 
15100 
15110 
15120 
15130 
15140 
15150 
15160 
15170 
15180 
15190 
15200 
15210 
15220 
15230 
15240 
15250 
15260 
15270 
15280 
15290 
15300 
15310 
15320 
15330 
15340 
1 5350 
15360 
1 5370 
15380 
1 5390 
15400 
15410 
15420 
15430 
15440 
15450 
15460 
15470 
154S0 
15490 
15500 
15510 
15520 
15530 
15540 
15550 
15560 
15570 
15580 
15590 
15600 
143 
144 
145 
146 
147 
44 
89 
, 147) 
' ' ) 
' ' ) 
' ','PLERSE MODIFY THE LINE IMPEDRNCES ON THE SYSTEM DPTfi F 
RUN'/' THIS SYSTEM OGfilN') 
' ' ) 
' ' ) 
535 
536 
WRITE(6 
FORMOT( 
FORMPIT ( 
FORMftT( 
&ILE OND 
FORMfiT( 
FORMOT( 
XYZ=10 
MX0=0 
MXB=0 
MXC==0 
MXD=0 
RETURN 
END 
SUBROUTINE BUB1(R,J1,TZU,TZ,SB,TR,X,SLF,PF,Y,CPU,L,5,SUM,SUMM,N,VS 
&.,VL,Z,LC,VTSPM,VTS,H1,VNEfiR,ZPU,VTBP,V,VTST,TS,XXX,I,W1,M1,CC,ZTZ, 
&.ZTR, PUB , ZTZU , ZTP, NN , VSZT, PUL , PFZT , MRXD , XIX , SFC , MQM) 
>K>|<>|<>k>K>k>K>k>K>H>l<>l<>l<H<H<>k>k>kH<>l<>K>KH<>KH<>K>l<>k>KH<>l<>K>l<>K>K>l<>K>l<>l<)K>k 
Mc THIS SUBROUTINE PROVIDES O SYSTEM RUN >k 
>l< TO SHOW SYSTEM VOLTRGES, CURRENTS OND >l< 
H< DISTRIBUTION TRANSFORMER T«P BETTINGS H< 
»< OLONG THE CRITICfiL FEEDER >k 
>l<H<>l<H<>kH<>H>l<>K>lc>k>k>kH<H<>k>kH<H<>l<H(H<H<H<>kH<H<H<H<>kH<H<>kH<>K>kH<H<>K 
REOL SLF,SB,BUMM(100),TZ(100),XXX,LC(100),VL,CC,VS 
REfiL VTSPM(100),R(100),ZTZ,ZTR,PUB,ZTP,PUL,PFZT,MfiXD 
DIMENSION TR(IOO),PF(100),X(100),Y(100) 
DIMENSION VTB(IOO),VR(100) 
DIMENSION VTST(IOO),VNERR(100),TS<30),J1(100) 
COMPLEX SUM(IOO),L(100),CPU(100),TZU(100),B,ZPU(100) 
COMPLEX V(IOO),Z(100),VTSP(100),ZTZU,VSZT,SUMZT 
INTEGER HI,M1,W1,NN(100),XIX,SFC,MQM,OP 
COLL STOREl(R,J1,N,ZTZ,ZTR,PUB) 
COLL WRITEl 
COLL CftLCl(TZU,TZ,SB,TR,X,SLF,PF,Y,CPU,L,S,SUM,SUMM,N) 
COLL CPlLCS (PUB , ZTP , ZTR , PUL , SB , PFZT , VSZT , ZTZU, MPlXD , SUMZT) 
CRLL CHOOSE(VS,VL,SB,Z,LC,SUM,TZU,CPU,VTSPM,VTS,H1,VNEOR,ZPU 
&,VTSP,V,VR,VTST,TS,R,XXX,CC,VSZT) 
CftLL C0LC2(N,ZPU,SB,VS,Z,SUM,CPU,SUMM,LC,V,VTSP,TZU,TS,VTSPM 
&,VR,VTS,H1,NN,XIX,SFC,MQM,OP,VL) 
COLL CftLC3 < VNEfiR,VTSPM,VTST,N,R) 
COLL LISTl(VR,LC,VTSPM,VTS,J1,R,VNEfiR,VTST,NN) 
IF(TR(1).Ea.O)GO TO 535 
IF(TR(1).GT.O)GO TO 536 
COLL RITE14 
COLL LI ST10 < VR,LC,VTSPM,VTS,J1,R,VNEOR,VTST,N,NN) 
COLL WORN(VNEOR,N,I,W1,M1,TZU,NN) 
RETURN 
END 
SUBROUTINE SUB2(R,J1,TZU,TZ,SB,TR,X,SLF,PF,Y,CPU,L,S,BUM,SUMM,N,VS 
, VL , Z , LC , VTSPM , VTS , H1 , VNEOR , ZPU , VTSP , V , VTST , TS , XXX , CC , ZTZ , 
&ZTR,PUB,ZTZU,ZTP,NN,PL,SDTR,MOXD,SMC,CMS,BQS,QSQ,VSZT,PFZT, 
&POSL,SUMZTO,OBO,SUMZT,XIX,SFC,MQM,PULST,SQSST,ZXZ) 
H<H<H<H<H<H<>l<H<H<H<H<H<>KH<>kH<>k>kH<>k>kH<H<>kH<H<H(>K>l<H<H<>K>k>KH<>k>K>l<>K>K̂  
>H THIS SUBROUTINE PROVIDES O SYSTEM RUN >l< 
>l< TO SHOW THE ZONE TRONSFORMER TOP >l< 
>f< SETTINGS H< 
>|<>|<>|<H<>KH<>k>k>k>l<H(>k>k>kH<>kH<H<>l<>KH<)k>kH<>k>K>k>k>K>K>k>I<>K>l<>k>kH<>K>l<Ĥ  
REOL SLF,BB,BUMM(100),TZ(100),XXX,LC(100),VL,CC,SMC,CMS,POSL 
REOL VTSPM(100),R(100),ZTZ,ZTR,PUB,ZTP,SDTR,MOXD,SQB,PUL,PFZT 
REOL SUMZTO,OBO,PULBT(100),BQSBT(100),EOSO,ECMS 
DIMENSION TR(IOO),PF(100),X(100),Y<100) 
DIMENSION VTS(100),VR(100) 
DIMENSION VTST(100),VNEOR(100),TB(30),J1(100) 
COMPLEX SUM(IOO),L(100),CPU(100),TZU(100),S,ZPU(100) 
15610 
15620 
1 5630 
15640 
15650 
15660 5d6 
15670 
15680 
15690 
15700 
15710 
15720 
15730 
15740 
15750 
15760 
15770 
15780 
15790 
15800 
15810 
15820 
15830 340 
15840 
15850 322 
15860 
15870 
15880 
15890 
15900 549 
15910 
15920 321 
1 5930 
15940 
15950 
15960 
15970 
15980 
15990 
16000 
16010 
16020 
16030 >k 
16040 >l< 
16050 >l< 
16060 >l< 
16070 >K 
16080 
16090 
16100 
16110 
16120 
16130 
16140 
16150 
16160 
16170 
16180 
16190 
16200 
16210 
16220 
16230 
16240 
16250 
16260 
COMPLEX V (100) , Z < 100) , VTBP (100) , ZTZLI, VBZT , BUMZT 
INTEGER H1,NN(100),QSQ,SCG,SFC,XIX,MQM,ZXZ,OP 
BCG=0 
IF(ZXZ,EQ. DGO TO 546 
COLL WRITE9 
DO 321 PL=0,100,1 
PUL=PL/100 
SCG=H-SCG 
BLF=:(M0XDH<PUL>I<(P0SL/100) ) /SDTR 
CALL STORE1(R,J1,N,ZTZ,ZTR,PUB) 
COLL COLCl<TZU,TZ,BB,TR,X,BLF,PF,Y,CPU,L,B,SUM,BUMM,N) 
COLL C0LC5(PUB,ZTP,ZTR,PUL,SB,PFZT,VSZT,ZTZU,MOXD,SUMZT) 
COLL CHOOSE(VB,VL,SB,Z,LC,BUM,TZU,CPU,VTBPM,VTB,H1,VNEOR,ZPU 
&,VTSP,V,VR,VTST,TS,R,XXX,CC,VSZT) 
COLL C0LC6(SUMZTO,SB,VB,SUMZT,OSO,ZTP,EOSO) 
COLL C0LC2(N,ZPU,SB,VS,Z,SUM,CPU,SUMM,LC,V,VTSP,TZU,TS,VTSPM 
&,VR,VTS,H1,NN,XIX,SFC,MQM,OP,VL) 
COLL C0LC3(VNEOR,VTSPM,VTST,N,R) 
IF(PL.EQ.100)GO TO 340 
IF (SCG. EQ. DGO TO 322 
IF (HI.EQ.QSQ)GO TO 549 
IF(H1.NE.QSa)GO TO 340 
IF(ZXZ.EQ.1)GO TO 322 
COLL LIST2(OSO,QSQ,SQS,CMS,EOSO,ECMS) 
QSQ=H1 
SQS=TS(H1) 
BMC=SUMZTO 
CMS=OSO 
ECMS=EOSO 
PULST(PL)=PUL 
SQBST (PL)==BDS 
CONTINUE 
QSQ=0 
SCG=0 
SMC=0 
CMB=0 
RETURN 
END 
SUBROUTINE SUB3(MOXD,PUL,SLF,TR,SDTR,N,R,J1,ZTZ,ZTR,PUB,TZU,TZ,SB 
X,PF,Y,CPU,L,S,SUM,SUMM,ZTZU,VS,VL,Z,LC,VTSPM,VTS,HI,VNEOR,ZPU 
&,VTSP,V,VR,VTST,TS,XXX,CC,ZTP,VSZT,NN,PFZT,POBL,XIX,SFC,MQM) 
>|( >|< >|< >|( >)< >K >l< >1< >k >l< H< >k >K >k >l< >K >l< >l< >k >K >l< >l< >K >k >l< >l< H< H< >K >K >K >K >K >l< >K H< ){< >K 
H< THIS SUBROUTINE PROVIDES 0 SYSTEM RUN TO DETERMINE >l< 
JH TOP SETTINGS OF DISTRIBUTION TRONSFORMERS SUPPLIED >l< 
>l< FROM THE CRITICOL FEEDER H< 
>K>l<>K>K>l<>K>l<>kH<>l<>l<>K>k>!<;i<>K>K>K>K>l<>K>i<>K>H>l<>K>K>K>l<>K>l<>l<>)<>l<>KH<Ĥ  
REOL MOXD,PUL,SLF,SDTR,R(100),ZTZ,ZTR,PUB,TZ(100),SB,SUMM(100) 
REOL VS,VL,LC(100),VTSPM(100),XXX,CC,ZTP,PFZT,POSL 
DIMENSION TR(IOO) ,J1(100) ,X(100) ,Y(IOO) ,PF(100) ,VTS(100) 
DIMENSION VNEOR(IOO),VR(100),VTST(100),TS(30) 
COMPLEX TZU(100),CPU(100),L(100),B,SUM(100),ZTZU,Z(100),ZPU(100) 
COMPLEX VTSP(100),V(100),VSZT,SUMZT 
INTEGER HI,NN(100),XIX,SFC,MQM,OP 
COLL C0LC4(MOXD,PUL,SLF,TR,SDTR,N,POSL) 
COLL STORE1(R,J1,N,ZTZ,ZTR,PUB) 
COLL COLCl(TZU,TZ,SB,TR,X,BLF,PF,Y,CPU,L,S,SUM,BUMM,N) 
COLL C0LC10(ZTZ,BB,ZTR,ZTZU) 
COLL PICK(J1,R) 
COLL C0LC5(PUB,ZTP,ZTR,PUL,SB,PFZT,VBZT,ZTZU,MOXD,SUMZT) 
COLL CHOOSE(VS,VL,BB,Z,LC,SUM,TZU,CPU,VTSPM,VTS,H1,VNEOR,ZPU,VTSP, 
&V,VR,VTST,TS,R,XXX,CC,VSZT) 
COLL C0LC2(N,ZPU,SB,VS,Z,SUM,CPU,SUMM,LC,V,VTSP,TZU,TS,VTSPM,VR, 
&VTS,H1,NN,XIX,SFC,MQM,OP,VL) 
COLL SELECT(VTSPM,VNEOR,N,J1,VTST,R,XXX) 
RETURN 
1 6 2 7 0 
1 6 2 8 0 
1 6 2 9 0 
1 6 3 0 0 
1 6 3 1 0 
1 6 3 2 0 
1 6 3 3 0 >l< 
1 6 3 4 0 >K 
1 6 3 5 0 >K 
1 6 3 6 0 >K 
1 6 3 7 0 >l< 
1 6 3 8 0 
1 6 3 9 0 
1 6 4 0 0 
1 6 4 1 0 
1 6 4 2 0 
1 6 4 3 0 
1 6 4 4 0 
1 6 4 5 0 
1 6 4 6 0 
1 6 4 7 0 
1 6 4 8 0 
1 6 4 9 0 
1 6 5 0 0 
1 6 5 1 0 
1 6 5 2 0 
1 6 5 3 0 
1 6 5 4 0 
1 6 5 5 0 
1 6 5 6 0 
1 6 5 7 0 
1 6 5 8 0 
1 6 5 9 0 
1 6 6 0 0 
1 6 6 1 0 
1 6 6 2 0 
1 6 6 3 0 
1 6 6 4 0 
1 6 6 5 0 
1 6 6 6 0 >K 
1 6 6 7 0 >l< 
1 6 6 8 0 >K 
1 6 6 9 0 >1< 
1 6 7 0 0 >K 
1 6 7 1 0 >l< 
1 6 7 2 0 
1 6 7 3 0 
1 6 7 4 0 
1 6 7 5 0 
1 6 7 6 0 
1 6 7 7 0 
1 6 7 8 0 
1 6 7 9 0 
1 6 8 0 0 
1 6 8 1 0 
1 6 8 2 0 
1 6 8 3 0 
1 6 8 4 0 
1 6 8 5 0 
1 6 8 6 0 
1 6 8 7 0 
1 6 8 8 0 
1 6 8 9 0 
1 6 9 0 0 
1 6 9 1 0 
1 6 9 2 0 
E N D 
S L I B R O U T I N E S U B 4 ( V B , V B C O R , P U L , P U L C P I R , V B Z T , V B Z T C , T C O R , M « X D , T R , S D T R 
& , P O S L , R , J 1 , N , T Z U , T Z , S B , X , S L F , P F , Y , C P U , L , S , S U M , S U M M 
& . , V T S P M , V L , V R , V T S , V N E 0 R , V T S T , Z P U , Z , V , V T S P , L C , T B , H 1 , N N , H 1 C , 
& X X X , X I X , S F C , M Q M ) 
> l < H < H < > l < H < H < H < > l < H { H < H < H < H < > l < H < > k > | ( H < > K H < H < > k > l < H < H < > H H < H < H < H < H < > l < > K > k H < > K H < H < H < H < H < H < H < H ^ 
>l< T H I S S U B R O U T I N E P R O V I D E S fi S Y S T E M R U N T O D E T E R M I N E > K 
>l< T O P S E T T I N G S O F D I S T R I B U T I O N T R O N S F O R M E R S S U P P L I E D >l< 
>K F R O M ft S E C O N D R R Y F E E D E R >l< 
> | < H < H < > K H < H < > l < H < H < H < H < H < M < H < H < > l < H < H < H < > K > l < H < H < } | < > l < > l < > l < H < > K > K H < > k ) | < H < H < > k H < H < M < > t < H < > I < ^ 
R E O L V S , V S C f i R , P U L C O R , T C O R , M O X D , P U L , S L F , S D T R , P O S L , R ( 1 0 0 ) 
R E f i L T Z ( 1 0 0 ) , S B , S U M M ( 1 0 0 ) , L C ( 1 0 0 ) , V T S P M < 1 0 0 ) , V L , X X X 
D I M E N S I O N T R ( I O O ) , J 1 ( 1 0 0 ) , X ( 1 0 0 ) , P F ( 1 0 0 ) , Y ( 1 0 0 ) , V R ( 1 0 0 ) 
D I M E N S I O N V T S ( I O O ) , V N E f t R ( 1 0 0 ) , V T S T < 1 0 0 ) , T B < 3 0 ) 
C O M P L E X V S Z T , V S Z T C , T Z U ( 1 0 0 ) , L ( 1 0 0 ) , S , S U M ( 1 0 0 ) , Z P U ( 1 0 0 ) , Z ( 1 0 0 ) 
C O M P L E X V ( I O O ) , V T S P ( 1 0 0 ) , C P U ( 1 0 0 ) 
I N T E G E R H I , N N ( 1 0 0 ) , H l C , X I X , S F C , M Q M , O P 
S F C = 1 
V S = V S C f i R 
P U L = P U L C P 1 R 
V S Z T = V S Z T C 
H 1 = H 1 C 
T S ( H I ) = T C f i R 
C f i L L C f i L C 4 ( M f l X D , P U L , S L F , T R , S D T R , N , P O S L ) 
C f t L L C O L C l ( T Z U , T Z , S B , T R , X , S L F , P F , Y , C P U , L , S , S U M , S U M M , N ) 
C f i L L C O L C S ( N , Z P U , S B , V S , Z , S U M , C P U , S U M M , L C , V , V T S P , T Z U , T B , V T S , 
& V R , V T S P M , H 1 , N N , V L , V S Z T , X I X , M Q M ) 
C P L L C f i L C 2 ( N , Z P U , S B , V B , Z , B U M , C P U , S U M M , L C , V , V T S P , T Z U , T B , V T S P M , 
& V R , V T S , H 1 , N N , X I X , S F C , M Q M , O P , V L ) 
C O L L S E L 1 ( V T S P M , V N E O R , J 1 , V T B T , R , X X X , N ) 
C O L L S T 0 R E 2 ( R , J 1 , N ) 
B F C = 0 
R E T U R N 
E N D 
B U B R O U T I N E B U B 5 ( P U L 2 , T B S , V S , V L , P U B , M O X D , S L F , P O S L , T Z , S B , 
& S U M M , Z T P , Z T R , P F Z T , L C , V T S P M , R , T R , X , P F , Y , V T S , V N E O R , V T B T , J 1 , 
& T Z U , C P U , L , S , S U M , V B Z T , Z T Z U , Z P U , Z , V , V T S P , N , N N , S F C ) 
> K > | < > K > K > l < > k H < > K > K > K > k H < > l < > K > l < > k > K > K > K > l < > K > K > K > l < > K > H > k > H > K H < > K > l < > I < > k > K > l < > K > k > K > K ^ 
H< T H I S S U B R O U T I N E P R O V I D E S 0 S Y S T E M R U N T O S H O W >l< 
> k S Y S T E M V O L T O G E S , C U R R E N T S O N D D I S T R I B U T I O N >K 
>K T R O N B F O R M E R T O P S E T T I N G S O L O N G 0 B E C O N D O R Y > k 
>l< F E E D E R >K 
H< H< >K H< >l< > l ( H< >K H< H ( >K >K >l< H< >H >K H < H< H< >H >K H< >H >H H< H< >K >K >l< H< >l< H< H< >l< > k H< H< >K >K 
R E O L P U L , P U L 2 , T B S , V S , V L , P U B , M O X D , S L F , S D T R , P O S L , T Z ( 1 0 0 ) 
R E O L B B , S U M M ( 1 0 0 ) , Z T P , Z T R , P F Z T , L C ( 1 0 0 ) , V T B P M ( 1 0 0 ) , R ( 1 0 0 ) 
D I M E N S I O N T R ( I O O ) , X ( 1 0 0 ) , P F ( 1 0 0 ) , Y ( 1 0 0 ) , V T S ( 1 0 0 ) , V R ( 1 0 0 ) 
D I M E N S I O N V N E O R ( 1 0 0 ) , V T B T ( 1 0 0 ) , J 1 ( 1 0 0 ) , T S ( 3 0 ) 
C O M P L E X T Z U ( I O O ) , C P U ( 1 0 0 ) , L ( 1 0 0 ) , B , B U M ( 1 0 0 ) , V S Z T , Z T Z U , S U M Z T 
C O M P L E X Z P U ( 1 0 0 ) , Z ( 1 0 0 ) , V ( 1 0 0 ) , V T S P ( 1 0 0 ) 
I N T E G E R N N ( I O O ) , X I X , M Q M , S F C , W 1 , M 1 , H 1 , 0 P 
B F C = 1 
P U L = P U L 2 
T S ( H 1 ) = T S S 
V B = V L H < T B ( H I ) > 1 < C 0 B S ( V B Z T ) 
C O L L W R I T E 1 
C O L L C 0 L C 4 ( M O X D , P U L , S L F , T R , S D T R , N , P O S L ) 
C O L L C O L C l ( T Z U , T Z , S B , T R , X , S L F , P F , Y , C P U , L , B , B U M , S U M M , N ) 
C O L L C 0 L C 5 ( P U B , Z T P , Z T R , P U L , S B , P F Z T , V S Z T , Z T Z U , M O X D , S U M Z T ) 
C O L L C O L C B ( N , Z P U , S B , V S , Z , S U M , C P U , S U M M , L C , V , V T S P , T Z U , T S , V T S , 
& V R , V T S P M , H 1 , N N , V L , V S Z T , X I X , M Q M ) 
C O L L C 0 L C 2 ( N , Z P U , S B , V S , Z , B U M , C P U , S U M M , L C , V , V T S P , T Z U , T S , 
& V T S P M , V R , V T S , H 1 , N N , X I X , S F C , M Q M , O P , V L ) 
C O L L C 0 L C 3 0 ( V N E O R , V T S P M , V T B T , N , R ) 
C O L L L I S T ( V R , L C , V T S P M , V T S , J 1 , R , V N E O R , V T B T , N , N N ) 
1 6930 
16940 
16950 
16960 
16970 
16980 
16990 
17000 
17010 
1 7020 
17030 
17040 
17050 
17060 
17070 
17080 
17090 
17100 
171 10 
17120 
17130 
17140 
17150 
17160 
17170 
17180 
17190 
17200 
17210 
17220 
17230 
17240 
17250 
17260 
17270 
17280 
17290 
17300 
17310 
17320 
17330 
17340 
17350 
17360 
17370 
17380 
17390 
17400 
17410 
17420 
17430 
17440 
17450 
17460 
17470 
17480 
17490 
17500 
17510 
17520 
17530 
17540 
17550 
17560 
17570 
17580 
27 
5 2 7 
702 
7 0 3 
2 9 7 
2 9 8 
282 
283 
CFILL Wf iRN(VNEf iR ,N , I ,W1 ,M1 , T 2 U , N N ) 
SFC=0 
RETURN 
END 
BUBROUTINE S T O R E 1 ( R , J 1 , N , Z T Z , 2 T R , P U B ) 
)|<>K>k>l<>l<>k>K>l<>H>K>K>K>l<>f<>k>l<>k>K>l<>KH<>K>l<>K>l<>K>K>k>k>K>k>K>k>k>k>K>K>KĤ  
H< T H I S SUBROUTINE STORES D I S T R I B U T I O N TRONSFORMER T P P SETT INGS , >l< 
>K ZONE TRONSFORMER IMPEDPlNCE, ZONE TRfiNSFORMER RftTING OND PER >K 
>l< UNIT VOLTOGE ON PR IMARY S IDE OF ZONE TRONSFORMER H< 
>KH<>H>l<>»<>H>H>K>k>k>K>K>K>K>k>l<>k>K>l<>K>K>K>kH<>l<H<>k>K>K>k>l<>K>l<>l<>K>KH<Ĥ  
REf iL R ( 1 0 0 ) , Z T Z , Z T R , P U B 
DIMENSION J 1 ( 1 0 0 ) , X X ( 1 0 0 ) , Y Y ( 1 0 0 ) 
DO 27 1=1 ,N 
X X ( I ) = R ( I ) 
Y Y ( I ) = J 1 ( I ) 
R ( I ) = X X ( I ) 
J 1 ( I ) = Y Y ( I ) 
CONTINUE 
ZTZ=ZTZ 
ZTR=ZTR 
PUB=PUB 
RETURN 
END 
SUBROUTINE S T 0 R E 2 ( R , J 1 , N ) 
T* <1» n* 'T* »1» T ' 'i*T» nv 'I* 'T* n* »r* »i* 'i* f v / | \ / jv / |\ /jv / | \ / j \ /jv / | \ /f\ »TN /J\ ^ /fv / |\ / | \ rjv /jv /j\ /jv /js /jv/ | \ / | \ 
>K T H I S SUBROUTINE STORES D I S T R I B U T I O N TRfiNSFORMER >l< 
»< TOP SETT INGS H< 
/ 1 \ »jV / | \ /fV ^ r j S /T\ / | \ / | \ / ¡ \ / j \ / ] \ r jX ff\/|\ / | \ / | \ / | \ / J \ / J \ / | \ / J \ / | \ / | \ /]% / | \ / | \ / | \ / j v / | \ /\\ rj\ / | \ f j S 
REOL R ( I O O ) . 
D IMENSION J 1 ( 1 0 0 ) , X S X ( 1 0 0 ) , Y S Y ( 1 0 0 ) 
DO 527 I = 1 , N 
X S X ( I ) = R ( I ) 
YSY ( I ) = J1 ( I ) 
R ( I ) = X S X ( I ) 
J 1 ( I ) = Y S Y ( I ) 
CONTINUE 
RETURN 
END 
SUBROUTINE Z O N E l ( Z T P , Z T R , Z T Z , M f l X D , M I N D , P F Z T , S B , V L , S S N ) 
>k >K >k >K >l< H< H( >K >K >K >H >K >k H< >l< >l< >K >K >K >K >l< >l< >K >K >K >k >k >K >k >K >K H< >K >K >K >K 
>H T H I S SUBROUTINE REQUESTS INFORMf iTION RBOUT THE NUMBER >l< 
>H OF ZONE TR f iNSFORMERS,ROTING OF ZONE TRf iNSFORMERS, >K 
>K IMPEDANCE OF ZONE TRANSFORMERS, SYSTEM POWER FACTOR AT >K 
>K ZONE TRANSFORMERS,SYSTEM BASE (MVA) , FEEDER VOLTAGE >K 
>K L E V E L (KV) , MAX I MUM DEMAND, MINI MUM DEMAND >K 
>K>k>K>K>K>l<>K>l<>K>K>l<>K>H>K>H>K>l<>K>f<>K>k>l<>K>H>H>K>K>l<>K>K>K>K>K>l<>K>K>K>k̂  
REAL Z T P , Z T R , Z T Z , M A X D , M I N D , P F Z T , S B , V L , S S N 
W R I T E ( 6 , 7 0 2 ) 
W R I T E ( 6 , 7 0 3 ) 
F O R M A T ( ' ' ) 
FORMAT ( ' ' , ' Z O N E SUB STAT ION NUMBER ' ) 
READ(5,>H)SSN 
W R I T E ( 6 , 2 9 7 ) 
W R I T E ( 6 , 2 9 8 ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' NUMBER OF ZONE TRANSFORMERS ' ) 
READ ( 5 , >K) ZTP 
W R I T E ( 6 , 2 8 2 ) 
W R I T E ( 6 , 2 8 3 ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' , ' K V A RAT ING OF EACH ZONE TRANSFORMER ' ) 
READ (5 , >k) ZTR 
W R I T E ( 6 , 2 9 1 ) 
17590 
17600 291 
17610 292 
17620 
17630 
17640 
17650 
17660 299 
17670 301 
17680 845 
17690 
17700 
17710 
17720 
17730 465 
17740 466 
17750 
17760 
17770 
17780 467 
17790 468 
17800 
17810 
17820 
17830 293 
17840 294 
17850 
17860 
17870 
17880 295 
17890 296 
17900 
17910 
17920 
17930 
17940 
17950 * 
17960 >K 
17970 * 
17980 He 
17990 * 
18000 
18010 701 
18020 
18030 302 
18040 303 
18050 
18060 
18070 
18080 695 
18090 
18100 694 
18110 
18120 
18130 
18140 
18150 696 
18160 697 
18170 
18180 698 
18190 699 
18200 700 
18210 
18220 691 
18230 
18240 463 
- ( 
WRITE(6,292) 
FORMAT(' ') 
FORMfiTC PERCENTAGE IMPEDfiNCE OF EPCH ZONE TRPlNSFORMER' ) 
REfiD(5,5K)ZTZ 
WRITE<6,299) 
WRITE(6,301) 
WRITE(6,845) 
FORMOT(' ') 
FORMAT(' 'SYSTEM POWER FACTOR AT ZONE TRANSFORMERS') 
FORMAT(' (PREFIX LAGGING POWER FACTORS WITH A NEGATIVE SIGN 
&i-e. -0.99))') 
READ(5,>K)PFZT 
WRITE(6,465) 
WRITE(6,466) 
FORMAT(' ') 
FORMAT(' ','SYSTEM BASE(MVA)') 
READ (5,>K) SB 
WRITE(6,467) 
WRITE(6,468) 
FORMAT(' ') 
FORMAT(' ','FEEDER RATED VOLTAGE(KV)') 
READ(5,>k) VL 
WRITE(6,293) 
WRITE(6,294) 
FORMAT(' ') 
FORMAT(' 'TOTAL SUB STATION LOAD AT MAXIMUM DEMAND(KVA)') 
READ(5,>I<)MAXD 
WRITE(6,295) 
WRITE(6,296) 
FORMAT(' ') 
FORMAT(' ',/TOTAL SUB STATION LOAD AT MINIMUM DEMAND(KVA)') 
READ(5,*)MIND 
RETURN 
END 
SUBROUTINE ZONE2(PUL,PUB) 
^ ^ St vl/ \lr ^ \l/ \1/ vlr xl/ vl/ vl/vl/\l/\l/\b'vl/\l/\l/vl/vl/\l/ \1/ vl/ vl/ \1/ vl/ \1/ \1/ \1/ \1/ 
1* 1 * 'I* 'T* 'T* 1» M* * I* 1* T* 'I* T^ »1* 'T* '?» ' O »1* '1* 'I* M* I * '1» '1» '1» ' i* 'T^ '!» 'I* 1* »T» 'T* »Î  »j» M* «I* ' I ' ' T » 'T^ «7* T* 
>K THIS SUBROUTINE REQUESTS THE TAP SETTING LOAD AND >l< 
* THE VALUE OF THE PER UNIT VOLTAGE ON THE PRIMARY >K 
>K SIDE OF THE ZONE TRANSFORMERS >K 
« 1 / \ i # « 1 / v l / \1/ \t# \ I / ^ 
/jv /fV /f\ yĵ  /|\y|\ /fv /f\ /jv yys /jv /jv / ^ ^ v /j\ ^v /jv /jv /j* ̂ ^ /f\ /j\ /ys vji *j\ /y\ /fv /j\ /|\ /Ja /jV /JX /jx /yx /|\ /j\ 'j* 
REAL PUL,PUB 
WRITE(6,302) 
WRITE(6,303) 
FORMAT(' ') 
FORMAT(' ','TAP SETTING LOAD (PER UNIT OF MAXIMUM DEMAND)') 
READ(5,>k)PUL 
IF(PUL.LT.O)GO TO 694 
IF(PUL.GE.O)GO TO 695 
IF(PUL.LE. DGO TO 691 
IF(PUL.GT. DGO TO 694 
WRITE(6,696) 
WRITE(6,697) 
WRITE(6,698) 
WRITE(6,699) 
WRITE(6,700) 
FORMAT ( ' ' , ' *>K*)K>K>l<*>K*H<>i<>K>k>K)k>k>K>l<>k>K>K>K̂>H>K>l<>k>k>|(>K>K>K>K>l<>i<>i<>K>k>kH<>K̂  ' ) 
FORMAT(' ','THE TAP SETTING LOAD AS A PER UNIT OF MAXIMUM DEMAND'/ 
&' SHOULD BE BETWEEN THE LIMITS OF O AND 1.0') 
FORMAT(' ') 
FORMAT(' ','PLEASE TRY AGAIN') 
FORMAT ( ' ' , ' >K>K>KH{>K>KH(>K>K>K>l<>K>K>K}K>K>K>K>l<*>K>K>H>K)H>H>K>K>H>H>K>i<>K>K>K>K>K>K>K̂  ' ) 
GO TO 701 
WRITE(6,463) 
WRITE(6,464) 
FORMAT(' ') 
1 8 2 5 0 4 6 4 
1 8 2 6 0 
1 8 2 7 0 
1 8 2 8 0 
1 8 2 9 0 
1 8 3 0 0 6 8 3 
1 8 3 1 0 
1 8 3 2 0 6 8 2 
1 8 3 3 0 
1 8 3 4 0 
1 8 3 5 0 
1 8 3 6 0 
1 8 3 7 0 6 8 6 
1 8 3 8 0 
1 8 3 9 0 6 8 7 
1 8 4 0 0 
1 8 4 1 0 6 8 8 
1 8 4 2 0 6 8 9 
1 8 4 3 0 6 9 0 
1 8 4 4 0 
1 8 4 5 0 
1 8 4 6 0 6 8 4 
1 8 4 7 0 
1 8 4 8 0 
1 8 4 9 0 
1 8 5 0 0 
1 8 5 1 0 
1 8 5 2 0 
1 8 5 3 0 
1 8 5 4 0 
1 8 5 5 0 
1 8 5 6 0 
1 8 5 7 0 
1 8 5 8 0 7 0 6 
1 8 5 9 0 
1 8 6 0 0 7 0 7 
1 8 6 1 0 
1 8 6 2 0 7 0 8 
1 8 6 3 0 
1 8 6 4 0 7 0 9 
1 8 6 5 0 
1 8 6 6 0 7 1 0 
1 8 6 7 0 
1 8 6 8 0 
1 8 6 9 0 711 
1 8 7 0 0 
1 8 7 1 0 
1 8 7 2 0 
1 8 7 3 0 
1 8 7 4 0 
1 8 7 5 0 
1 8 7 6 0 7 2 9 
1 8 7 7 0 
1 8 7 8 0 7 1 2 
1 8 7 9 0 
18SOO 7 1 3 
1 8 8 1 0 
1 8 8 2 0 7 1 4 
1 8 8 3 0 
1 8 8 4 0 7 1 5 
1 8 8 5 0 
1 8 8 6 0 7 1 6 
1 8 8 7 0 
1 8 8 8 0 
1 8 8 9 0 
1 8 9 0 0 
FORMAT e V A L U E OF PER U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF ZONE 
& T R A N S F O R M E R S ' ) 
READ(5,>I<)PUB 
I F ( P U B . L T . 0 . 8 5 ) G 0 TO 6 8 2 
I F ( P U B . G E . 0 . 8 5 ) G O T O 6 8 3 
I F ( P U B . L E . 1 . 1 ) G O TO 6 8 4 
I F ( P U B . G T . 1 . D G O TO 6 8 2 
W R I T E ( 6 , 6 8 6 ) 
W R I T E ( 6 , 6 8 7 ) 
W R I T E ( 6 , 6 8 8 ) 
W R I T E ( 6 , 6 8 9 ) 
W R I T E ( 6 , 6 9 0 ) 
FORMAT ( ' ' , ' >i(>K>k>K>K>k>K>K>H>K>K>K>l<>K>HH<>l<H<H<>K>K>K>l<>K>K>KH<>l<>k>K>KH<>l<>K>K>K>k>K>K̂^ 
&>K>K>K>K>H>k>K>h>l<>K*>{<>K>k ' ) 
F O R M A T ( ' ' , ' T H E V O L T A G E L I M I T S ON T H E HIGH V O L T A G E S I D E OF THE ZON 
&E T R A N S F O R M E R S ' / ' ARE BETWEEN 0 . 8 5 AND 1 . 1 0 PER U N I T ' ) 
F O R M A T ( ' ' ) 
F O R M A T ( ' ' , ' P L E A S E T R Y A G A I N ' ) 
FORMAT ( ' ' , ' >k>K>H>K>l<>K>K>K>l<>K>K>K>K>H>k>K>K>k>K>K>l<H<>K>KH<>k>KH{>K>k>k>k>K>K>l<>K>K>k>K>K̂ ^ 
O U f U f \1/ U/ \1/ \I/ \1/ \1/ U/ \l/ \1/ / \ 
GO TO 6 9 1 
R E T U R N 
END 
S U B R O U T I N E H E A D 1 ( D F N , P O S L , P U L ) 
R E A L D F N , P O S L , P U L 
P R I N T >K 
P R I N T >K 
P R I N T >l< 
P R I N T >{< 
P R I N T H< 
PR I NT 7 0 6 , ' >l<>K*>kH<>K>K>K>k>K>K>KH<>K>H>K>K>K>K>K>K>K>K>H>K>KH<>kH<>K>K>H>KM{>K>K>k>K>K>k>l(>KĤ  
&)»<' 
F O R M A T ( d 0 X , A ) 
P R I N T 7 0 7 , ' C R I T I C A L F E E D E R ' 
FORMAT ( 4 0 X , '>K' , 1 X , A , 3 8 X , '>K') 
P R I N T 7 0 8 , ' D A T A F I L E N U M B E R ' , D F N 
FORMAT ( d O X , '>K' , 1 X , A , F 6 . 2 , 3 1 X , '>K' ) 
P R I N T 7 0 9 , ' P E R C E N T A G E OF SUB S T A T I O N LOAD ON F E E D E R = ' , P O S L 
FORMAT ( 4 0 X , ' >K ' , IX , A , F 6 . 2 , 6 X , ' >i< ' ) 
P R I N T 7 1 0 , ' M I N I M U M DEMAND L O A D ( P E R U N I T OF MAXIMUM D E M A N D ) = ' , P U L 
F O R M A T ( 4 0 X , ' >k ' , IX , A , F 4 . 2 , 1 X , '>K') 
P R I N T 7 1 1 , ' >j<>|{>K>K>K>H>K>k>K>K>K>l<>l«H()k>K>K>K>K>H>K>l<>K>K>K>K>k>K>K>k>k>K>k>K>l<>K 
F O R M A T ( 4 0 X , A ) 
R E T U R N 
END 
S U B R O U T I N E H E A D 2 ( D F N , P O S L , P U L ) 
R E A L D F N , P O S L , P U L 
PR I NT 7 2 9 , ' >H>K>K>H>K>H>k>K>K>HH<>K>l<>H>K>K>k>K>K>l<>H>KH<>K>K>K>l<)K>H>K>H>K>K>K>K>K)i<>K>K>K>K ' 
F O R M A T ( 4 2 X , A ) 
P R I N T 7 1 2 , ' C R I T I C A L F E E D E R ' 
FORMAT (42X , ' >K ' , IX , A , 3 3 X , ' He ' ) 
P R I N T 7 1 3 , ' D A T A F I L E N U M B E R ' , D F N 
FORMAT ( 4 2 X , '>k' , IX , A , F 6 . 2 , 2 6 X , '>K' ) 
P R I N T 7 1 4 , ' P E R C E N T A G E OF SUB S T A T I O N LOAD ON F E E D E R = ' , P O S L 
FORMAT ( 4 2 X , ')K' , IX , A , F 6 . 2 , IX , '>K') 
P R I N T 7 1 5 , ' M A X I M U M DEMAND L O A D ( P E R U N I T V A L U E ) = ' , P U L 
FORMAT ( 4 2 X , '>K' , IX , A , F 4 . 2 , 8X , '>K') 
P R I N T 716,'>K>K>K>H>KH<>k>K>f()K>H>K>K>K>KH<>K>K>kH<>K>KH<>K>H>K>l<>K>K>K>K>K>K>K>k>K>K>K>K>K̂  ' 
F O R M A T ( 4 2 X , A ) 
R E T U R N 
END 
S U B R O U T I N E H E A D 3 ( D F N , P O S L , P U L ) 
1 8 9 1 0 
1 8 9 2 0 
1 8 9 3 0 
1 8 9 4 0 
1 8 9 5 0 
1 8 9 6 0 
1 8 9 7 0 
1 8 9 8 0 
1 8 9 9 0 
1 9 0 0 0 
1 9 0 1 0 
1 9 0 2 0 
1 9 0 3 0 
1 9 0 4 0 
1 9 0 5 0 
1 9 0 6 0 
1 9 0 7 0 
1 9 0 8 0 
1 9 0 9 0 
1 9 1 0 0 
1 9 1 1 0 
1 9 1 2 0 
1 9 1 3 0 
1 9 1 4 0 
1 9 1 5 0 
1 9 1 6 0 
1 9 1 7 0 
1 9 1 8 0 
1 9 1 9 0 
1 9 2 0 0 
1 9 2 1 0 
1 9 2 2 0 
1 9 2 3 0 
1 9 2 4 0 
1 9 2 5 0 
1 9 2 6 0 
1 9 2 7 0 
1 9 2 8 0 
1 9 2 9 0 
1 9 3 0 0 
1 9 3 1 0 
1 9 3 2 0 
1 9 3 3 0 
1 9 3 4 0 
1 9 3 5 0 
1 9 3 6 0 
1 9 3 7 0 
1 9 3 8 0 
1 9 3 9 0 
1 9 4 0 0 
1 9 4 1 0 
1 9 4 2 0 
1 9 4 3 0 
1 9 4 4 0 
1 9 4 5 0 
1 9 4 6 0 
1 9 4 7 0 
1 9 4 8 0 
1 9 4 9 0 
1 9 5 0 0 
1 9 5 1 0 
1 9 5 2 0 
1 9 5 3 0 
1 9 5 4 0 
1 9 5 5 0 
1 9 5 6 0 
REf iL D F N , P D S L , P U L 
P R I N T >l< 
P R I N T >K 
P R I N T H< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >k 
P R I N T >l< 
P R I N T H< 
P R I N T >1< 
P R I N T >K 
P R I N T >f< 
PR I NT 7 1 7 , ' >K>K>k>H>H>K>i<>K>K>K>k>K>H>l<>K>K>K>K>K>K>K>KH<>l<>l<>K>K>K>K>l<>K>l<>k>k>K>l<H<>̂  ' 
7 1 7 F 0 R M n T ( 4 2 X , f i ) 
P R I N T 7 1 8 , ' C R I T I C R L F E E D E R ' 
7 1 8 F 0 R M n T ( 4 2 X , '>K' , 1 X , 0 , 3 3 X , '>»<' ) 
P R I N T 7 2 2 , ' D O T R F I L E NUMBER ' , D F N 
7 2 2 F 0 R M 0 T ( 4 2 X , '>K' , I X , fi , F 6 . 2 , 2 5 X , '>K' ) 
P R I N T 7 1 9 , ' P E R C E N T A G E OF SUB B T f l T I O N LOPID ON F E E D E R = ' , POSL 
7 1 9 F 0 R M 0 T ( 4 2 X , ' >K ' , 1 X , ft , F 6 . 2 , 1X , ' >K ' > 
P R I N T 7 2 0 , ' L O O D ( P E R U N I T OF MfiXIMUM D E M A N D ) = ' , P U L 
7 2 0 FORMAT ( 4 2 X , '>K' , 1X , A , F 6 . 2 , 9X , ' >K ' ) 
P R I N T 7 2 1 , ' H<>K>l<>K>k>k>k>l<>k>k>K>kH<>l<>K>k)K>K>K>k>H>K>K>K)l<>l<>K>K>K>KH<>KH<H<>l<>K>K>l<>̂  
7 2 1 F 0 R M A T ( 4 2 X , A , F 4 . 2 ) 
RETURN 
END 
SUBROUTINE H E A D 4 ( F I N , D F N , P O S L , P U L 2 ) 
REAL F I N , D F N , P 0 B L , P U L 2 
P R I N T >k 
P R I N T >l< 
P R I N T H< 
P R I N T H< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >K 
P R I N T >k 
P R I N T >K 
P R I N T H< 
P R I N T >1< 
P R I N T >i< 
P R I N T >l< 
PR I NT 7 2 3 , ' >|<>l<>KH<>k>k>l<H<>l<>K>K>l<>K>K>H)H>K>K>l<>l<H<>kH<>l<)K>HH<>KH<H<>K>K>K>K>KH<>KH<>k>k>Ĥ  ' 
7 2 3 F 0 R M A T ( 4 2 X , A ) 
P R I N T 7 2 4 , ' F E E D E R NUMBER ' , F I N 
7 2 4 FORMAT ( 4 2 X , '>k' , I X , A , F 6 . 2 , 2 8 X , '>K' ) 
P R I N T 7 2 5 , ' D A T A F I L E NUMBER ' , D F N 
7 2 5 F O R M A T ( 4 2 X , ' * ' , 1 X , A , F 6 . 2 , 2 5 X , ' * ' ) 
P R I N T 7 2 6 , ' P E R C E N T A G E OF BUB S T A T I O N LOAD ON F E E D E R = ' , P O S L 
7 2 6 FORMAT ( 4 2 X , '>K' , 1 X , A , F 6 . 2 , I X , ' >K ' ) 
P R I N T 7 2 7 , ' L O A D ( P E R U N I T OF MAXIMUM D E M A N D ) = ' , P U L 2 
7 2 7 FORMAT ( 4 2 X , ' >K ' , I X , A , F 6 . 2 , 9X , ' >K ' ) 
PR I NT 7 2 8 , ' >KH<H<>l<>KH(>H>K>KH<>H>l<>K>kH<Hc>H>l<>l<>KM<>l<>l(>K>KH<M<>l<>l<>l<H<>k>k>kH<H<>K>t<>̂  ' 
7 2 8 F 0 R M A T ( 4 2 X , A , F 6 . 2 ) 
RETURN 
END 
SUBROUTINE H E A D 5 ( S S N , Z T R , Z T Z , P F Z T , S B X , V L , M A X D , M I N D , P U L , P U B , X X X 
& , Z T P ) 
REAL S S N , Z T R , Z T Z , P F Z T , S B X , V L , M A X D , M I N D , P U L , P U B , X X X , Z T P 
P R I N T 7 3 1 , '>K>K>K>l<>l<>K>K>k>H>K>k>l<>K>K>K>l<>k>k>K>K>K>K>k>K>H>k>kH<>K>k>k>K>K>k>H>l<>K>l<>K>K̂  
&>k>K>i<>K>kH<H<HoK>K>l<H<>l<H<>l<>K>HH<>K' 
1 9 5 7 0 7 3 1 
1 9 5 8 0 
1 9 5 9 0 
1 9 6 0 0 7 3 2 
1 9 6 1 0 
1 9 6 2 0 7 4 8 
1 9 6 3 0 
1 9 6 4 0 7 3 3 
1 9 6 5 0 
1 9 6 6 0 7 4 9 
1 9 6 7 0 
1 9 6 8 0 7 3 4 
1 9 6 9 0 
1 9 7 0 0 7 5 0 
1 9 7 1 0 
1 9 7 2 0 7 3 5 
1 9 7 3 0 
1 9 7 4 0 7 5 1 
1 9 7 5 0 
1 9 7 6 0 7 3 6 
1 9 7 7 0 
1 9 7 8 0 7 5 2 
1 9 7 9 0 
1 9 8 0 0 7 3 7 
1 9 8 1 0 
1 9 8 2 0 7 5 3 
1 9 8 3 0 
1 9 8 4 0 7 3 8 
1 9 8 5 0 
1 9 8 6 0 7 5 4 
1 9 8 7 0 
1 9 8 8 0 7 3 9 
1 9 8 9 0 
1 9 9 0 0 7 5 5 
1 9 9 1 0 
1 9 9 2 0 7 4 0 
1 9 9 3 0 
1 9 9 4 0 7 5 6 
1 9 9 5 0 
1 9 9 6 0 7 4 1 
1 9 9 7 0 
1 9 9 8 0 7 5 7 
1 9 9 9 0 
2 0 0 0 0 7 4 2 
2 0 0 1 0 
2 0 0 2 0 7 5 8 
2 0 0 3 0 
2 0 0 4 0 
2 0 0 5 0 7 4 3 
2 0 0 6 0 
2 0 0 7 0 7 5 9 
2 0 0 8 0 
2 0 0 9 0 
2 0 1 0 0 7 4 4 
2 0 1 10 
2 0 1 2 0 
2 0 1 3 0 7 4 5 
2 0 1 4 0 
2 0 1 5 0 7 6 0 
2 0 1 6 0 
2 0 1 7 0 
2 0 1 8 0 7 4 6 
2 0 1 9 0 
2 0 2 0 0 
2 0 2 1 0 7 4 7 
2 0 2 2 0 
F G R M 0 T ( 2 9 X , 0 ) 
P R I NT 7 3 2 , ' >I<H<H<>I<>I<H<>I<>I<>I<H<>KH<H<>I<H<>KH<M<H<H<>1<>I(>KH<>I<H<H<H<H<>K>1<H<>1<H<H(>I<>K>I<H<H<H<>̂  
&.>K>K>l<>l<H<>l<>l<>l<>l<>K>K>KH<>K>K>k>l<>K>K' 
F O R M f i T ( 2 9 X , n ) 
P R I N T 7 4 8 
FORMRT ( 2 9 X , ' H<>l<' , 7 0 X , ' >I<H<' ) 
P R I N T 7 3 3 , ' Z O N E SUB S T A T I O N NUMBER ' , S S N 
FORMAT ( 2 9 X , ' >K>I<' , 5 X , 0 , F 5 . 2 , 3 6 X , ' >K>K' ) 
P R I N T 7 4 9 
FORMRT ( 2 9 X , ' H<>K' , 7 0 X , ' HoK' ) 
P R I N T 7 3 4 , ' N U M B E R OF ZONE T R f i N S F O R M E R S = ' , Z T P 
FORMRT ( 2 9 X , ' H<>l<' , 5 X , fi , F 3 . 0 , 3 4 X , ' H<>K ' ) 
P R I N T 7 5 0 
FORMRT ( 2 9 X , ' H<H<' , 7 0 X , ' >H>K ' ) 
P R I N T 7 3 5 , ' R R T I N G OF ERCH ZONE T R R N S F O R M E R = ' , Z T R , ' K V f i ' 
FORMRT ( 2 9 X , ' >I<H<' , 5 X , R , F 1 1 . 2 , 1 X , R , 18X , ' HoH' ) 
P R I N T 7 5 1 
FORMRT ( 2 9 X , ' >l<>l<' , 7 0 X , ' >K>1<' ) 
P R I N T 7 3 6 , ' I M P E D R N C E OF E R C H ZONE T R R N S F O R M E R = ' , Z T Z , ' 7. ' 
FORMRT ( 2 9 X , ' H<H<' , 5 X , R , F 6 . 2 , R , 2 3 X , ' H<H<' ) 
P R I N T 7 5 2 
FORMRT ( 2 9 X , ' >K>K ' , 7 0 X , ' >K>I<' ) 
P R I N T 7 3 7 , ' S Y S T E M POWER F R C T O R RT ZONE T R R N S F O R M E R S = ' , P F Z T 
FORMRT ( 2 9 X , ' H<H<' , 5 X , R , F 6 . 3 , 18X , ' Hok' ) 
P R I N T 7 5 3 
FORMRT ( 2 9 X , ' >I<H(' , 7 0 X , ' MoK ' ) 
P R I N T 7 3 8 , ' S Y S T E M B R S E = ' , S B X , ' M V R ' 
FORMRT ( 2 9 X , ' H<>i<' , 5 X , R , F 5 . 2 , 1 X , R , 4 4 X , ' >K>I<' ) 
P R I N T 7 5 4 
FORMRT ( 2 9 X , ' H<>K ' , 7 0 X , ' >KH<' ) 
P R I N T 7 3 9 , ' F E E D E R V O L T R G E R R T I N G = ' , V L , ' K V 
FORMRT ( 2 9 X , ' >I<H<' , 5 X , R , F 8 . 2 , 1 X , R , 3 2 X , ' H<H<' ) 
P R I N T 7 5 5 
FORMRT ( 2 9 X , ' >I<H<' , 7 0 X , ' MoK' ) 
P R I N T 7 4 0 , ' M R X I M U M SUB S T R T I O N D E M R N D = ' , M R X D , ' K V R ' 
FORMRT ( 2 9 X , ' >KH<' , 5 X , R , F l 1 . 2 , I X , R , 2 3 X , ' H<>i<' ) 
P R I N T 7 5 6 
FORMRT ( 2 9 X , ' >l<>l<' , 7 0 X , ' >K>I<' ) 
P R I N T 7 4 1 , ' M I N I M U M SUB S T R T I O N D E M R N D = ' , M I N D , ' K V R ' 
FORMRT ( 2 9 X , ' m ' , 5 X , R , F l 1 . 2 , 1X , R , 2 3 X , ' >I<H<' ) 
P R I N T 7 5 7 
FORMRT ( 2 9 X , ' H<>1<' , 7 0 X , ' >K>I<' ) 
P R I N T 7 4 2 , ' T A P S E T T I N G LORD ( PER U N I T OF MAXIMUM D E M A N D ) = ' , P U L 
FORMRT ( 2 9 X , ' >I<H<' , 5 X , A , F 5 . 3 , 14X , ' m ' ) 
P R I N T 7 5 8 
FORMAT ( 2 9 X , ' >KH<' , 7 0 X , ' >KH<' ) 
P R I N T 7 4 3 , ' P E R U N I T V O L T A G E ON H I G H V O L T A G E S I D E OF ZONE T R A N S F O R M 
& E R S = ' , P U B 
FORMAT ( 2 9 X , '»OK ' , 5 X , A , F 5 . 3 , 1X , ' m ' ) 
P R I N T 7 5 9 
FORMAT ( 2 9 X , ' H<>K' , 7 0 X , ' >I<>K ' ) 
P R I N T 7 4 4 , ' N O M I N A T E D PER U N I T V O L T A G E ON 4 1 5 VOLT S I D E OF D I S T R I B U 
&.T I O N ' 
FORMAT ( 2 9 X , ' H<H<' , 5 X , A , 6X , ' >l<>l<' ) 
F^'RINT 7 4 5 , ' T R A N S F O R M E R S FOR T A P S E T T I N G LOAD OF ' , P U L , ' S P E C I F I E D = ' 
& , X X X 
FORMAT ( 2 9 X , ' H<H(' , 5 X , A , F 5 . 3 , 1X , A , F 5 . 3 , 7 X , ' >KH<' ) 
P R I N T 7 6 0 FORMRT ( 2 9 X , ' >KH<' , 7 0 X , ' >K>I<' ) 
PR I NT 7 4 6 , ' >KH<>K>i<H<i<>I<>i<>K>K>K>l<>K>K>K>K>K>K>K>K>kH<>l<>l<>l<>K>K>k>K>k>l<>K>k>l<>K>l<>K>K>̂  
&H<H<>K>k>KH<H<>K>i<>KH<>l<>i<>l<>K>l<H<H<>f<' 
F O R M R T ( 2 9 X , R ) 
PR I NT 7 4 7 , ' H<>l<H<>l<>K>KH<H<>KH<>H>K>KH(>k>l<>K>KH<>l<>l<H<H<>K>K>KH<>K>l<>K>K>K>l<H<>K>K>K>KH<>K>K>K>K̂  
&>{<>l<>KH<>K>K>K>K>K>l<>l<>KH<>K>l<>K>K>K>k' 
F O R M A T ( 2 9 X , R ) 
P R I N T >l< 
1 6 U 
2 0 2 3 0 
2 0 2 4 0 
2 0 2 5 0 
2 0 2 6 0 
2 0 2 7 0 
2 0 2 8 0 
2 0 2 9 0 
2 0 3 0 0 
2 0 3 1 0 
2 0 3 2 0 
2 0 3 3 0 
2 0 3 4 0 
2 0 3 5 0 
2 0 3 6 0 
2 0 3 7 0 
2 0 3 8 0 
2 0 3 9 0 
2 0 4 0 0 
2 0 4 1 0 
2 0 4 2 0 
2 0 4 3 0 
2 0 4 4 0 
2 0 4 5 0 
2 0 4 6 0 
2 0 4 7 0 
2 0 4 B 0 
2 0 4 9 0 
2 0 5 0 0 
2 0 5 1 0 
2 0 5 2 0 
2 0 5 3 0 
2 0 5 4 0 
2 0 5 5 0 
2 0 5 6 0 
2 0 5 7 0 
2 0 5 8 0 
2 0 5 9 0 
2 0 6 0 0 
2 0 6 1 0 
2 0 6 2 0 
2 0 6 3 0 
2 0 6 4 0 
2 0 6 5 0 
2 0 6 6 0 
2 0 6 7 0 
2 0 6 8 0 
2 0 6 9 0 
2 0 7 0 0 
2 0 7 1 0 
2 0 7 2 0 
2 0 7 3 0 
2 0 7 4 0 
2 0 7 5 0 
2 0 7 6 0 
2 0 7 7 0 
2 0 7 8 0 
2 0 7 9 0 
2 0 8 0 0 
2 0 8 1 0 
2 0 8 2 0 
2 0 8 3 0 
2 0 8 4 0 
2 0 8 5 0 
2 0 8 6 0 
2 0 8 7 0 
2 0 8 8 0 
P R I N T H< 
P R I N T >l< 
P R I N T H< 
P R I N T >K 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
P R I N T >l< 
R E T U R N 
END 
S U B R O U T I N E L I S T < VR , L C , V T S P M , V T B , J 1 , R , VNEPlR , V T S T , N , NN) 
>K >M<>k>l<>k>l<H<>l<>K>l<>k>k>K>l<>k>K>k>|(>k>KH<>l<>l<>l<H<>K>K>l<H<>K>l<>l<>k>l<>l<H<>K>k>K>l<>̂  
>l< >l< T H I S S U B R O U T I N E O R R A N G E S THE PROGROM P R I N T OUT >l< 
>l< >l< TO SHOW S Y S T E M V O L T A G E S fiND C U R R E N T S AND THE >K 
>l< }|< TOP S E T T I N G S ON T H E D I S T R I B U T I O N T R R N S F O R M E R S >l< 
>K >l<H<>l<>k>k>k>K>k>k>k>k>k>k>k>kH<>K>k>k>k>k>k>H>k>k>k>k>K>l<>l<>K>l<>k>K>l<H<>K>l<>k>kĤ  
R E A L L C < 1 0 0 ) , V T S P M ( 1 0 0 ) , R ( 1 0 0 ) 
I N T E G E R N N ( I O O ) 
D I M E N S I O N V T S ( I O O ) , J 1 ( 1 0 0 ) , V N E f l R < 1 0 0 ) , V T S T ( 1 0 0 ) , V R ( 1 0 0 ) 
DO 2 5 I = 1 , N 
W R I T E ( 6 , 1 7 0 ) N N ( I ) , V R ( I ) , L C ( I ) , V T S P M ( I ) , V T S ( I ) , J 1 ( I ) , R ( I ) , V N E f l R ( I ) , 
& V T S T ( I ) 
2 5 C O N T I N U E 
1 7 0 FORMAT ( 1 X , 15 , 2 X , F 8 . 2 , 4,X , F 8 . 3 , 1 5X , F 6 . 3 , 7 X , F 8 . 2 , 1 1X , 14 , 11X , F 6 . 3 , 1 1X 
& , F 6 . 3 , 7 X , F 8 . 2 ) 
R E T U R N 
END 
S U B R O U T I N E L I ST1 ( V R , L C , V T S P M , V T S , J 1 , R , V N E A R , V T S T , N N ) 
>K H<>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>k>kH<>k>k>k>k>k>k>k>k>k>k>k>k>k>k>kH<>k>kH<>k>k>k>k>k>k>k 
>k >k T H I S S U B R O U T I N E A R R A N G E S THE PROGRAM P R I N T OUT >k 
>k H< TO SHOW THE S Y S T E M V O L T A G E S AND C U R R E N T S AND >l< 
H< >k THE T A P S E T T I N G OF THE D I S T R I B U T I O N TRANSFORMER >k 
>k >k A S S O C I A T E D WITH NODE 1 OF A F E E D E R >k 
H< H<H<H<>k>kH<H(>k>k>kH<>kH<>k>kH(>l<>kM<>k>kH<>k>k>k>k>K>k>k>k>k>k>k>k>l<>k>k>kH<H<>k>k>k>k̂  
R E A L L C ( 1 ) , V T S P M ( 1 ) , R ( 1 ) 
I N T E G E R N N ( 1 ) 
D I M E N S I O N V T S ( l ) , J 1 ( 1 ) , V N E A R ( 1 ) , V T S T ( 1 ) , V R ( 1 ) 
1 = 1 
W R I T E ( 6 , 5 3 8 ) N N ( I ) , V R ( I ) , L C ( I ) , V T S P M ( I ) , V T S ( I ) , J 1 ( I ) , R ( I ) , V N E A R ( I ) , 
&.VTST ( I ) 
5 3 8 F O R M A T ( 1 X , 1 5 , 2 X , F S . 2 , 4 X , F 8 . 3 , 1 5 X , F 6 . 3 , 7 X , F 8 . 2 , 1 I X , 1 4 , 1 1 X , F 6 . 3 , 1 I X 
& , F 6 . 3 , 7 X , F 8 . 2 ) 
R E T U R N 
END 
S U B R O U T I N E L I S T 1 A ( V R , L C , V T S P M , V T S , J 1 , R , V N E A R , V T S T , N , N N ) 
>K >i<>K>H>K>k>k>k>k>k)kH<>i<>k>k>k>k>k>k>k>l<>k>k>k>k>k>k>kM<>k>k>k>k>k>k>k>k>k>k>kH<>k}k>k>k>k>̂  
>k H< T H I S S U B R O U T I N E A R R A N G E S THE PROGRAM P R I N T OUT >k 
>k >k TO SHOW THE S Y S T E M V O L T A G E S AND C U R R E N T S AND THE >k 
H< >l< T A P B E T T I N G S OF THE D I S T R I B U T I O N T R A N S F O R M E R S >1< 
>K >|( A S S O C I A T E D NODES 2 TO N >K 
>|( >|<>K>K>|<H<H<>kH<>kH<>k>kH<>l<H<H<>l<H<>kH<>l(>k>kH<>i<H<>kH<H<H<H<H<>kH<>k>k>kH<H<H<>kH<H<>kH<>k>k>k̂  
R E A L L C ( I O O ) , V T S P M ( 1 0 0 ) , R ( 1 0 0 ) 
I N T E G E R N N ( I O O ) 
D I M E N S I O N V T S ( 1 0 0 ) , J 1 ( 1 0 0 ) , V N E A R ( 1 0 0 ) , V T S T ( 1 0 0 ) , V R ( 1 0 0 ) 
I F ( N . E Q . 2 ) G 0 TO 5 2 8 
I F ( N . G T . 2 ) G 0 TO 5 2 9 
^^^ W R ^ T E ( 6 , 5 3 9 ) N N ( I ) , V R ( I ) , L C ( I ) , V T S P M ( I ) , V T S ( I ) , J 1 ( I ) , R ( I ) , V N E A R ( I ) , 
& V T S T ( I ) 
5 3 9 F O R M A T ( 1 X , I 5 , 2 X , F 8 . 2 , 4 X , F 8 . 3 , 1 5 X , F 6 . 3 , 7 X , F S . 2 , 1 1 X , I 4 , 1 1 X , F 6 . 3 , 1 1 X 
530 
20B90 
20900 
20910 529 
20920 
20930 
20940 531 
20950 54.0 
20960 
20970 
20980 
20990 
21000 
21010 >l< 
21020 H< 
21030 >K 
210d0 >K 
21050 
21060 
21070 
21080 
21090 
21 100 
21110 
END OF F I 
520 
&. ,F6.3 ,7X,F8.2) 
GO TO 530 
DO 531 I=2,N 
WRITE(6,540)NN(I) ,VR( I ) , L C ( I ) ,VTSPM(I) ,VTS( I ) , J 1 ( I ) , R ( I ) ,VNEPR(I) , 
&.VTST ( I ) 
CONTINUE 
FORMAT( IX ,15 ,2X ,FS .2 ,4X ,F8 .3 ,15X ,F6 .3 ,7X ,F8 .2 ,11X , I4 ,11X ,F6 .3 ,1 IX 
&. ,F6.3,7X,F8.2) 
RETURN 
END 
E5UBR0UTINE LIST2 (OBfl, QSQ , SQS, CMS , EftSO , ECMS) 
>f<>KH<>k>K>k>k>l<>K>kH<>KH<H<>K>H>K>K>K>K>KH<>KH<>k>K>H>l<>K>K>k>k>K>KH<>l<>kĤ  
>k THIS SUBROUTINE ORRONGES THE PROGRAM PRINT OUT H< 
>l< TO SHOW THE TOP SETTINGS ON THE ZONE TRfiNSFORMERS >l< 
H<H<H<>K>k>l<H<H<>l<H<H<M<H<H(>K>l<>kH<>l<>kH<H<H<H<>l<>kH<>K>K>K>KH<>KH<>l<H<>K>l<>i<>l(>H>H>K̂̂  
REOL 050,CMS,SDS,EOSO,ECMS 
INTEGER QBQ 
WRITE(6,320)QSQ,SQS,ECMS,ECMS,EflSO,CMS,OSO 
F 0 R M 0 T ( 8 X , I 2 , 8 X , F 6 , 4 , 8 X , F 8 . 3 , 6 X , F 8 . 3 , 2 X , ' T O ' , 1 X , F 7 . 3 , 2 3 X , F 8 . 3 , 2 X , ' 
&T0 ' , 1X ,F7 .3 ) 
RETURN 
END 
LE 
APPENDIX B 
DATA FILES 
B . I DATA FILE INFORMATION 
Data files are used to store the details of each feeder of the system. 
The information stored on each secondary and critical feeder data file is 
shown below:-
B. 1.1. Secondary Feeder Data 
i Data file number 
ii Number of nodes on each feeder 
iii Node numbering sequence 
iv Feeder impedance between each feeder node 
V KVA rating of distribution transformers supplied from feeder at 
respective nodes 
vi Percentage impedance of each distribution transformer 
vil Power factor of load at each distribution transformer 
viii Number of tap settings on each distribution transformer 
ix Tap scalings of each distribution transformer 
B.1.Z Critical Feeder Data 
* Secondary feeder data as listed in section B. 1.1. above 
X Number of tap settings on zone t rans fo rmers 
xi Tap scal ings of zone t rans fo rmers 
B.Z FIRST NODE REQUIREMENTS OF DATA FILES 
The difference in requirements regarding the f irst nodes of critical and 
secondary feeders are described below 
B .2 .1 . F irst Node Of Critical Feeder Data File 
The f irst distribution t rans former ( D . T . I . ) of a critical feeder acts a 
voltage reference point. This t ransformer must be supplied direct from the 
feeder ( i .e . "Feeder" t ransformer node). 
If the f irst node of the critical feeder selected is actually a "Feeder" Tee 
section node a dummy transformer must be entered into the data file for 
node 1. 
The nodal sequence of the actual feeder can then be designated from node 2 
onward. The dummy transformer should be entered in the normal manner 
only it's rating, percentage impedance and power factor should all be stated 
as zero. The dummy transformer can be entered at any point between the 
zone t rans fo rmers and the "Feeder" Tee section node. However by entering 
the dummy t rans former at the "Feeder" Tee section node point of the actual 
feeder, and stating there is zero impedance between nodes 1 and 2, 
effectively designates nodes 1 and 2 as the same point electrically; D.T. 1. 
will then act as a voltage reference point at the actual start of the critical 
feeder (See Example No 4 in this appendix). 
Since the rating of the dummy t ransformer is zero this t ransformer will not 
impose a current drain on the system or affect the analysis of the critical 
feeder. 
Voltage profile displays of critical feeders employing dummy t rans fo rmers 
as voltage reference points will display the system condition at node 1 
followed by the statement NODE 1 IS A REFERENCE POINT ONLY*'. The 
profile of the actual feeder will then be displayed after this statement 
starting from node 2. 
B .2 .2 . First Node Of Secondary Feeder Data File 
The f irst node of secondary feeders can either be a "Feeder" t ransformer 
node or a "Feeder" Tee section node. 
B.3 PREPARATION OF DATA FILES 
The data listed in section B1 needs to be inserted on a file called by the 
programme. 
Data relating to items ( i ) and ( i i ) need to be entered on separate lines as 
shown be low:-
LINE 
100 
no 
5 ^ Data File Number 
8 No of Nodes on Feeder 
Data relating to items (i i i) to (vi i ) need to be entered in the format shown 
below 
LINE NODE LINE IMPEDANCE DISTRIBUTION TRANSFORMER 
RQ XQ RATING KVA %IMP P.F. 
120 1 4 2 200 7 - 0 . 9 8 
130 2 2 1 0 0 0 
H O 200 2 1 150 7 - 0 . 9 9 
150 201 3 2 50 7 - 0 . 9 7 
160 202 1 1 50 7 - 0 . 9 8 
170 3 2 1 100 7 - 0 . 9 9 
180 4 4 2 150 7 - 0 . 9 7 
190 5 1 1 10 7 - 0 . 9 5 
Each data row is entered on a separate line. For each row, each piece of 
data is typed consecutively as above,separated by a comma with the line 
impedance data grouped together within brackets. To differentiate between 
leading and lagging power factors all lagging power factors are prefixed 
with a negative sign ( i .e . - 0 . 9 8 ) . 
The "Feeder" transformer nodes and "Feeder" Tee section nodes are 
numbered consequtively from 1,2,3 etc. The first transformer of a branch 
takes the number of the "Feeder" Tee section node and is multiplied by 100. 
Other transformers in the branch are then numbered consecutively. 
Each section of the feeder is designated by the number of the distribution 
transformer it terminates on furthest from the Zone Transformers. 
There is no provision for branches on branches. 
For secondary feeders the data relating to items (viii) and (ix) needs to be 
entered as shown:-
LINE 
200 
210 
220 
230 
240 
250 
250 
270 
280 
0.992 
1.0 
1.2 
^ Number of tap settings on first distribution 
transformer of nodal sequence 
> Tap scalings of first distribution transformer 
Tap settings and respective scalings need to 
> be entered (in nodal sequence) for every 
other distribution transformer 
For Critical feeders the data relating to items (viii) to (xi) needs to be 
entered as shown:-
LINE 
200 3 
210 
220 
230 
240 
250 
250 
270 
280 
290 
300 
310 
320 
330 
0.992 
1.0 
1.2 
5 
0.97 
0.98 
1.0 
1. 1 
1.2 
\ 
J 
> 
Number of tap settings on first distribution 
transformer of nodal sequence 
> Tap scalings of first distribution transformer 
Number of tap settings of zone transformer 
Tap scalings of zone transformers 
Tap settings and respective scalings need to 
be entered (in nodal sequence) for every 
other distribution transformer 
B.4 EXAMPLES 
Four data file examples are listed below. These examples show the data 
file preparation for different types of feeders. 
Example 
Page 
1. Data File No 18 
(Secondary feeder with first node acting 
as a Tee section) 173 
2. Data File No 19 
(Critical feeder with first node supplying 
a transformer) 177 
3. Data File No 20 
(Secondary feeder with first node 
supplying a transformer) . 181 
4. Data File No 21 
(Critical feeder with dummy transformer 
on the first node). 
Note : For representation purposes one zone transformer is shown 
in all examples. 
EXAMPLE 1 
Data File No 18 
Secondary Feeder With First Node Acting A s A Tee Section 
RTG-200KVA % IMP-7 PF-0.991ag T.SETTINGS-T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
O 
RIG-150KVA % IMP-7 PF-0.98 lag T.SEITINGS-5 T.SCALINGS-0. 992 1 . 01 < 1.042 1 .068 1.096 
0 (D-
6 
KTG-IOOKVA % IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
RIG-200KVA % IMP-7 PP-0.97 lag I.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
KEG-ISOKVA % IMP-7 PF-0.98 lag T.SETIINGS-5 I.SCALINGS-0. 992 
1.016 1.042 1.068 1.096 
o 
o 
Figure B.l. 
Secondary Feeder With First Node 
Acting As A Tee Section 
6 
RTG-2 00KVA IMP-7 PF-0.99 lag .SETTINGS-5 .SCALINGS-0.992 1.016 1.042 1.068 1.096 
RTC-200KVA % IMP-7 Pr-0.98 lag T. SETTINGS-5 T.SCALINGS-0. 992 
1.016 1.042 1.068 1.096 
RTG-200KVA » IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0. 992 1.016 1.042 1.068 1.096 
RIC-150KVA % IMP-7 PF-0.99 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
•! 1 
o 
< i, 
o 
o 
i X 
RIG-ISOKVA \ IMP-7 PF-0.9 9 lag T.SETIINGS-5 T.SCALINGS-0.992 1.016 1 . 042 1 .068 1.096 
o 
^ X 
RTG-50KVA % IMP-7 PF-0.9 9 lag T.SETTINGS-5 I.SCALINGS-0.992 
1 . 01 6 1 .042 1 .068 1.096 
o 
RTG-IOOKVA % IMP-7 PF-0.991ag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1 .042 1.068 1.096 
RIG-IOOKVA % IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0. 992 
1.016 1 .042 
1.068 1.096 
RIG-50KVA % IMP-7 Pr-0.98 lag T.SETTINGS-5 T.SCALINGS-0. 992 1.016 1.042 1.068 1.096 
^ J, 
o 
!d 
o 
i 
-o -tr-
1 0 0 18 
1 1 0 1 9 
1 2 0 1 , ( 4 , 2 ) , 0 , 0 , 0 
1 3 0 1 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 9 
1 4 0 1 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 8 
1 5 0 2 , ( 2 , 1 ) , 1 0 0 , 7 , - 0 . 9 8 
1 6 0 3 , < 2 , 1 ) , O , O , O 
1 7 0 3 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 7 
1 8 0 3 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - O . 9 8 
1 9 0 4 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 9 
2 0 0 5 , ( 4 , 2 ) , 0 , 0 , 0 
2 1 0 5 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 8 
2 2 0 5 0 1 , ( 2 , 1 ) , 2 0 0 , 7 , - O . 9 8 
2 3 0 5 0 2 , ( 4 , 2 ) , 1 5 0 , 7 , - 0 . 9 9 
2 4 0 6 , ( 2 , 1 ) , 0 , 0 , 0 
2 5 0 6 0 0 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 9 
2 6 0 6 0 1 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
2 7 0 7 , ( 2 , 1 ) , O , O , O 
2 8 0 7 0 0 , ( 2 , 1 ) , 1 0 0 , 7 , - O . 9 9 
2 9 0 7 0 1 , ( 2 , 1 ) , 1 0 0 , 7 , - 0 . 9 8 
3 0 0 7 0 2 , ( 2 , 1 ) , 5 0 , 7 , - O . 9 8 
3 1 0 0 
3 2 0 5 
3 3 0 O . 9 9 2 
3 4 0 1 . 0 1 6 
3 5 0 1 . 0 4 2 
3 6 0 1 . 0 6 8 
3 7 0 1 . 0 9 6 
3 8 0 5 
3 9 0 0 . 9 9 2 
4 0 0 1 . 0 1 6 
4 1 0 1 . 0 4 2 
4 2 0 1 . 0 6 8 
4 3 0 1 . 0 9 6 
4 4 0 5 
4 5 0 0 . 9 9 2 , 
4 6 0 1 . 0 1 6 
4 7 0 1 . 0 4 2 
4 8 0 1 . 0 6 8 
4 9 0 1 . 0 9 6 
5 0 0 O 
5 1 0 5 
5 2 0 0 . 9 9 2 
5 3 0 1 . 0 1 6 
5 4 0 1 . 0 4 2 
5 5 0 1 . 0 6 8 
5 6 0 1 . 0 9 6 
5 7 0 5 
5 8 0 0 . 9 9 2 
5 9 0 1 . 0 1 6 
6 0 0 1 . 0 4 2 
6 1 0 1 . 0 6 8 
6 2 0 1 . 0 9 6 
6 3 0 5 
6 4 0 0 . 9 9 2 
6 5 0 1 . 0 1 6 
6 6 0 1 . 0 4 2 
6 7 0 1 . 0 6 8 
6 8 0 1 . 0 9 6 
6 9 0 O 
7 0 0 5 
7 1 0 0 . 9 9 2 
7 2 0 1 . 0 1 6 
7 3 0 1 . 0 4 2 
7 4 0 1 . 0 6 8 
7 5 0 1 . 0 9 6 
7 6 0 5 
7 7 0 0 . 9 9 2 
7 8 0 1 . 0 1 6 
7 9 0 1 . 0 d 2 
8 0 0 1 . 0 6 8 
8 1 0 1 . 0 9 6 
8 2 0 5 
8 3 0 0 . 9 9 2 
8<a0 1 . 0 1 6 
8 5 0 1 . 0 4 2 
8 6 0 1 . 0 6 8 
8 7 0 1 . 0 9 6 
8 8 0 O 
890 5 
9 0 0 0 . 9 9 2 
9 1 0 1 . 0 1 6 
9 2 0 1 . 0 4 2 
9 3 0 1 . 0 6 8 
9 4 0 1 , 0 9 6 
9 5 0 5 
9 6 0 0 . 9 9 2 
9 7 0 1 . 0 1 6 
9 8 0 1 . 0 4 2 
9 9 0 1 . 0 6 8 
1000 1 . 0 9 6 
1010 O 
1020 5 
1030 0 . 9 9 2 
1040 1 . 0 1 6 
1050 1 . 0 4 2 
1060 1 . 0 6 8 
1070 1 . 0 9 6 
1080 5 
1090 0 . 9 9 2 
1100 1 . 0 1 6 
I l i o 1 . 0 4 2 
1120 1 . 0 6 8 
1130 1 . 0 9 6 -
1 140 5 
1150 0 . 9 9 2 
1160 1 . 0 1 6 
1170 1 . 0 4 2 
1180 1 . 0 6 8 
1190 1 . 0 9 6 
END OF F I L E 
EXAMPLE 2 
Data File No 19 
Critical Feeder With First Node Supplying A Transformer 
T.SETTINCS-15 T.SCALINGS-O.97S6 0.987 6 
1 . 0 
1 . 0 1 2 « 1.02S6 1.038» 1.052« 1.0««« 
1 . 0 8 1 1 1.0959 1.1111 1 .12«7 1.1429 1.1594 1.1765 
RIG-300XVA IMP-7 PF-0.99 lag T.SETTINGS-5 T.SCALINGS-a. 992 1.01« 1.042 1 . 0S8 1.09« 
IHP-7 PF-0.98 lag T.SETTlNGS-5 T.SCALINGS-0. 992 
1 . 0 1 « 1 . 042 1 .068 1 .096 
RIG-200KVA % IMP-7 PF-0.97 lag T.SETTINGS-S T.SCALINGS-0. 992 
1 . 0 1 « 1.042 
1 . 0«8 1 .09« 
(Q 
RIG-150KVA » IMP-7 PF-0.98 lag T.SEITINGS-5 T.SCALINGS-0. 992 
1 . 0 1 « 1 . 042 1 . 0C8 1 .09« 
(E> 
Figure B.2. 
Critical Feeder With First 
Supplying A Transformer 
Node 
% IMP-7 PP-0.99 lag T.SETTINGS-5 I.SCALINGS-0. 992 
1 . 0 1 « 1.042 
1 . 0«8 1.09« 
RTG-200KVA % IMP-7 PF-0.98 lag I.SETTINGS-: T.SCALINGS-0.992 
1 . 0 1 « 1.042 
1 . 0«8 1.09« 
o 
•i 
RIG-150KVA 
% IMP-7 PF-0.98 lag T.SETTINGS-S T.SCALINGS-0.992 
1 . 0 1 « 1.042 
1 . 0«8 1.09« 
o 
RIG-IOOKVA % IMP-7 PF-0.99 lag T.SETTINCS-5 T.SCALINGS-0.992 
1 . 0 1 « 1.042 
1 . 0«8 1 .09« 
o 
o 
RIG-ISOKVA 
% IMP-7 PF-0.99 lag T.SETTIKGS-S T.SCALINGS-0.992 
1 . 0 1 « 1.042 
1 . 0 « 8 1.09« 
o 
<i 
RTG-SOKVA 
* lMP-7 PF-0.99 lag I.SEIIINGS-5 T.SCALINGS-0. 992 1.01« 1.042 1.0(8 1.09« 
(D-
(2+Jl)Jt 
RTG-IOOKVA 
t IMP-7 PF-0.991ag T.SETTINGS-5 T.SCALINGS-0. 992 
1 . 0 1 « 1.042 1.0(8 1.09« 
RIG-IOOKVA 
% IMP-7 PF-0.98 lag T.SETTINGS-Si T.SCALINGS-0. 992 
1 . 0 1 « 1.042 
1 . 0«8 1.09« 
RTG-SOKVA » IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0. 992 
1 . 0 1 « 1 . 042 1 .068 1.09« 
(D1 
* 
0 O 
O 
o 
8 
RTG-50KVA % IMP-7 PF-0.99 lag T.SETTINGS-S T.SCALINGS-0.992 
1 . 0 1 « 1.042 
1 . 0«8 1.09« 
RXG-50KVA 
% lMP-7 PF-0.9 9 lag T.SETTINGS-5 T.SCALINGS-0.992 1.01« 1.042 
1 . 0 « 8 1.09« 
00 
100 19 
110 20 
120 1 , < 4 , 2 ) , 3 0 0 , 7 , ~ 0 . 9 9 
130 2 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 8 
140 3 , ( 2 , 1 ) , 0 , 0 , 0 
150 3 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 7 
160 301, < 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 8 
170 4 , ( 2 , 1 ) , 2 5 0 , 7 , - 0 . 9 9 
180 5 , ( 4 , 2 ) , 0 , 0 , 0 
190 5 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 8 
200 5 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 8 
210 5 0 2 , ( 4 , 2 ) , 1 0 0 , 7 , - 0 . 9 9 
220 6 , ( 2 , 1 ) , 0 , 0 , 0 
230 6 0 0 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 9 
240 6 0 1 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
250 7 , ( 2 , 1 ) , 0 , 0 , 0 
2¿->0 7 0 0 , ( 2 , 1 ) , 1 0 0 , 7 , - 0 . 9 9 
270 7 0 1 , ( 2 , 1 ) , 1 0 0 , 7 , - 0 . 9 8 
280 7 0 2 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 8 
290 8 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
300 9 , ( 2 , 1 ) , 0 , 0 , 0 
310 9 0 0 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
320 5 
330 0 .992 
340 1 .016 
350 1 .042 
360 1 .068 
370 1 .096 
380 15 
390 0 .9756 
400 0 .9876 
410 1.0 
420 1 .0126 
430 1 .0256 
440 1.0389 
450 1 .0526 
460 1.0666• 
470 1.0811 
480 1 .0959 
490 1.1111 
500 1.1267 
510 1.1429 
520 1.1594 
530 1 .1765 
540 5 
550 0 .992 
560 1 .016 
570 1 ,042 
580 1 .068 
590 1 .096 
600 0 
610 5 
620 0 . 9 9 2 
630 1.016 
640 1 .042 
650 1 .068 
660 1 .096 
670 5 
680 0 . 9 9 2 
690 1.016 
700 1 .042 
710 1.068 
720 1 .096 
730 5 
740 0 . 992 
750 1.016 
760 1 .042 
770 1 . 0 6 8 
780 1 . 0 9 6 
790 0 
800 5 
810 0 . 9 9 2 
820 1 . 0 1 6 
8 3 0 1 . 0 4 2 
8 4 0 1 . 0 6 8 
8 5 0 1 . 0 9 6 
860 5 
870 0 . 9 9 2 
880 1 . 0 1 6 
890 1 . 0 4 2 
900 1 . 0 6 8 
9 1 0 1 . 0 9 6 
920 5 
9 3 0 0 . 9 9 2 
940 1 . 0 1 6 
9 5 0 1 . 0 4 2 
960 1 . 0 6 8 
9 7 0 1 . 0 9 6 
980 0 
990 ! 5 
lOOO 0 . 9 9 2 
1010 1 . 0 1 6 
1020 1 . 0 4 2 
1030 1 . 0 6 8 
1040 1 . 0 9 6 
1050 5 
1060 0 . 9 9 2 
1070 1 . 0 1 6 
1080 1 . 0 4 2 
1090 1 . 0 6 8 
1100 1 . 0 9 6 
I l i o 0 
1120 5 
1130 0.992v 
1140 1 . 0 1 6 
1150 1 . 0 4 2 
1160 1 . 0 6 8 
1170 1 . 0 9 6 
1180 5 
1190 0 . 9 9 2 
1200 1 . 0 1 6 
1210 1 . 042 
1220 1 . 0 6 8 
1230 1 . 0 9 6 
1240 5 
1250 0 . 9 9 2 
1260 1 . 0 1 6 
1270 1 . 0 4 2 
1280 1 . 0 6 8 
1290 1 . 0 9 6 
1300 5 
1310 0 . 9 9 2 
1320 1 . 0 1 6 
1330 1 . 0 4 2 
1340 1 . 0 6 8 
1350 1 . 0 9 6 
1360 O 
1370 5 
1380 0 . 9 9 2 
1390 1 . 0 1 6 
1400 1 . 042 
1410 1 . 0 6 8 
1420 1 . 0 9 6 
END OF F I L E 
EXAMPLE 3 
Data File No 20 
Secondary Feeder With First Node Supplying A Transformer 
-a> © 
RTG-200KVA » IMP-7 PF-0.9 9 lag T.SETTINGS-5 T.SCALINGS-0. 992 1 . 01 S 1 . 042 1.068 1.096 
8 8 
RTG-IOOKVA » IMP-7 PF-0.98 lag T.SETTINGS-S T.SCALINGS-0. 992 1.016 1.042 1.068 1.096 
RTG-200KVA % IMP-7 PF-0.97 lag I.SETTINGS-5 T.SCALINCS-0. 992 1.016 1.042 1.068 1.096 
(D-
RIG-ISOKVA % IMP-7 PF-0.9B lag T.SETTINGS-5 I.SCALINGS-0. 992 
1.016 1 .042 1.068 1.096 
O 
Figure B.3. 
Secondary Feeder With First Node 
Supplying A Transformer 
8 
RIG-200KVA % IMP-7 PF-0.99 lag T.SETTINGS-S T.SCALXNGS-0.992 1.016 1.042 1.068 1.096 
RTG-200KVA % IMP-7 PF-0.98 lag T.SETTINGS"! T.SCALINGS-0.992 1.016 1.042 1 .068 1.096 
RTG-200KVA » IMP-7 PF-0.98 lag T.SETTINGS-; T.SCALINGS-0. 992 1.016 1.042 1.068 1.096 
RIG-150KVA % IMP-7 PF-0.99 lag T.SETTINGS-S T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
O 
(Di 
< 
(Ct 
O 
RTG-150KVA 
% IMP-7 PF-0.99 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 
1 .068 1.096 
(Dl 
RIG-bOKVA 
% IMP-7 PF-0.99 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1 . 042 1.068 1.096 
O 
O 
RTG-IOOKVA 
» IMP-7 PF-O.991ag T.SETTXNGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
RTG-IOOKVA 
% IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1 . 042 1.068 1.096 
RTG-SOKVA % IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
8 
o ? 
r> 
0 O 
(D 
<1 
RIG-50KVA 
% lMP-7 PF-0.99 lag T.SETIINGS-S T.SCALINGS-0. 992 1.016 1.042 1.068 1.096 
(Ty 
RIG-50KVA % IMP-7 PF-0.99 lag T.SETTINGS-5 T.SCALINGS-0. 992 1.016 1.042 1 .068 1.096 
OO fV) 
1.00 20 
110 20 
120 1 , ( 4 , 2 ) , 2 0 0 , 7 ^ - 0 . 9 9 
130 2 , ( 2 , 1 ) , 1 0 0 , 7 , - 0 . 9 8 
1^0 3 , ( 2 , 1 ) , 0 , 0 , 0 
150 3 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 7 
160 3 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - O . 9 8 
170 a , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 9 
IBO 5 , ( d , 2 ) , 0 , 0 , 0 
190 5 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 8 
200 5 0 1 , ( 2 , 1 ) , 2 0 0 , 7 , - O . 9 8 
2 1 0 5 0 2 , ( 4 , 2 ) , 1 5 0 , 7 , - 0 . 9 9 
220 6 , ( 2 , 1 ) , 0 , 0 , 0 
230 6 0 0 , ( 2 , 1 ) , 1 5 0 , 7 , - O . 9 9 
240 6 0 1 , ( 2 , 1 ) , 5 0 , 7 , - O . 9 9 
250 7 , ( 2 , 1 ) , 0 , 0 , 0 
260 7 0 0 , ( 2 , 1 ) , 1 0 0 , 7 , - O . 9 9 
270 7 0 1 , ( 2 , 1 ) , 1 O O , 7 , - O - 98 
280 7 0 2 , ( 2 , 1 ) , 5 0 , 7 , - O . 9 8 
290 8, ( 2 , 1 ) , 0 , 0 , 0 
300 8 0 0 , ( 2 , 1 ) , 5 0 , 7 , - O . 9 9 
310 9 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
320 O 
330 5 
340 0.992 
350 1 . 0 1 6 
360 1 . 0 4 2 
370 1 .068 
380 1 . 0 9 6 
390 5 
400 0.992 
410 1 . 0 1 6 
420 1 . 0 4 2 
430 1 .068 
440 1 .096 
450 O 
460 5 
470 0.992 
480 1 . 0 1 6 
490 1 . 0 4 2 
500 1 - 0 6 8 
5 1 0 1 .096 
520 5 
530 0.992 
540 1 . 0 1 6 
550 1 . 0 4 2 
560 1 .068 
570 1 .096 
5Ê 0 5 
590 0.992 
600 1 . 0 1 6 
610 1 . 0 4 2 
620 1 .068 
630 1 .096 
640 O 
650 5 
660 0.992 
670 1 . 0 1 6 
680 1 . 0 4 2 
690 1 .068 
700 1 .096 
7 1 0 5 
720 0.992 
730 1 . 0 1 6 
740 1 . 0 4 2 
750 1.068 
760 1 .096 
18U 
7 7 0 5 
7 8 0 0 . 9 9 2 
7 9 0 1. 0 1 6 
eoo 1 . 0 4 2 
8 1 0 1 . 0 6 8 
8 2 0 1 . 0 9 6 
8 3 0 0 
8 4 0 5 
8 5 0 0 . 9 9 2 
8 6 0 1 . 0 1 6 
8 7 0 1 . 0 4 2 
8 8 0 1 . 0 6 8 
8 9 0 1 . 0 9 6 
9 0 0 5 
9 1 0 0 . 9 9 2 
9 2 0 1 . 0 1 6 
9 3 0 1 . 0 4 2 
9 4 0 1 . 0 6 8 
9 5 0 1 . 0 9 6 
9 6 0 0 
970 5 
9 8 0 0 . 9 9 2 
9 9 0 1 . 0 1 6 
1000 1 . 0 4 2 
1010 1 . 0 6 8 
1020 1 . 0 9 6 
1 0 3 0 5 
1040 0 . 9 9 2 
1 0 5 0 1 . 0 1 6 
1060 1 . 0 4 2 
1070 1 . 0 6 8 
lOSO 1 . 0 9 6 
1 0 9 0 5 
1 100 O . 9 9 2 
I l i o 1 . 0 1 6 
1120 1 . 0 4 2 
1130 1 . 068-. 
1140 1 . 0 9 6 
1150 0 
1 160 5 
1170 0 . 9 9 2 
1180 1 . 0 1 6 
1190 1 . 0 4 2 
1200 1 . 0 6 8 
1 2 1 0 1 . 0 9 6 
1220 5 
1230 0 . 9 9 2 
1240 1 . 0 1 6 
1250 1 . 0 4 2 
1260 1 . 0 6 8 
1270 1 . 0 9 6 
END OF F I L E 
EXAMPLE 4 
Data File No 21 
Critical Feeder With Dummy Transformer On The First Node 
T.SETTINGS-15 T.SCALINGS-0.9755 0.9876 1 . 0 1.0126 1.0256 1 . 0389 1.0526 1.0666 1 .0811 1 .0959 1.1111 1.12 67 1.1429 1 .1594 1.1765 
O 
RTG-0 IMP-0 PF-0 T.SETIlNGS-5 T.SCALINGS-0. 992 1.016 1.042 1 .068 1.096 
RIG-150KVA % IKP-7 PF-0.99 lag T.SETTINGS-5 I.SCALINGS-0. 992 
1.016 1 .042 1.068 1 .096 
O 
4 
RIG-ISOKVA » IHP-7 PF-0.9 9 lag T.SETTINGS-5 I.SCALINGS-0.992 1.016 1 .042 
1.068 1 .096 
O 
RIG-200KVA \ IMP-7 PF-0.98 lag T.SETIINGS-S T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
KrG-200KVA % IMP-7 Pr-0.97 lag T.SETTINGS-5 T.SCALINGS-0. 992 
1.016 1.042 
1. 068 1 .096 
RlG-lSiKVA % lMP-7 PF-0.98 lag I.SETTINGS-5 T.SCALINGS-0. 992 
1.016 1.042 1.068 1 . 096 
O 
o 
Figure B.4. 
Critical Feeder With Dummy 
Transformer On The First Node 
RTG-2S0KVA IMP-7 PF-0.9 9 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
RTG-200KVA % IMP-7 PF-0.98 lag T.SETTINGS-: T.SCALINGS-0.992 
1.016 1 . 042 1.068 1 .096 
RTG-150KVA % lMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0. 992 
1 . 016 1. 042 
1 .068 1 .096 
RIG-IOOKVA % IMP-7 PF-0.9 9 lag T.SETIINGS-S T.SCALINGS-0. 992 1.016 1 . 042 
1 .068 1 .096 
•i I 
( Q 
c; 
o 
O 
o 
RIG-lbOKVA % IMP-7 PF-0.9 9 lag T.SETTINGS-T.SCALINGS-0. 992 1.016 1.042 
1 .068 1 .096 
O 
< 1 
RIG-bOKVA % IMP-7 PF-0.99 lag I.SETTINGS-5 I.SCALINGS-0. 992 1.016 1.042 
1 . 0 6 8 1.096 
O 
(2•̂Jl).n. (2+J1)XL(J) 
Ó 
KTG-IOOKVA 
% IMP-7 PF-0.991ag T.SETTINGS-5 T.SCALINGS-0. 992 
1.016 1.042 
1 .068 1.096 
RIG-IOOKVA % IMP-7 PF-0.98 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
RIG-50KVA % IMP-7 PF-0.98 lag T.SETTINCS-5 T.SCALINGS-0. 992 
1.016 1.042 1.068 1.096 
=! i. 
(D 
O 
< 
O 
KIG-áOKVA \ IMP-7 PF-0.99 lag T.SETTINGS-5 T.SCALINGS-0.992 1.016 1.042 1.068 1.096 
OO ON 
100 2:l 
110 21 
120 1 , ( 4 , 2 ) , 0 , 0 , 0 
130 2 , ( 0 , 0 ) , 0 , 0 , 0 
140 2 0 0 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 9 
150 2 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 9 
160 . 3 , ( 2 , 1 ) , 200 , 7 , -O . 98 
170 4 , ( 2 , 1 ) , O , O , O 
1SO 4 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 7 . 
190 4 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 8 
200 5 , ( 2 , 1 ) , 2 5 0 , 7 , - O . 9 9 
210 6 , ( , 2 ) , O , O , O 
220 6 0 0 , ( 2 , 1 ) , 2 0 0 , 7 , - 0 . 9 8 
230 6 0 1 , ( 2 , 1 ) , 1 5 0 , 7 , - O . 9 8 
240 6 0 2 , ( 4 , 2 ) , 1 0 0 , 7 , - 0 . 9 9 
250 7 , ( 2 , 1 ) , 0 , 0 , 0 
260 7 0 0 , ( 2 , 1 ) , 1 5 0 , 7 , - 0 . 9 9 
270 7 0 1 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
280 8 , ( 2 , 1 ) , 0 , 0 , 0 
290 8 0 0 , ( 2 , 1 ) , 1 0 0 , 7 , - O . 9 9 
300 8 0 1 , ( 2 , 1 ) , 1 0 0 , 7 , - 0 . 9 8 
310 8 0 2 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 8 
320 9 , ( 2 , 1 ) , 5 0 , 7 , - 0 . 9 9 
330 5 
340 0 .992 
350 1 .016 
360 1.042 
370 1 .068 
380 1.096 
390 15 
400 0 .9756 
410 0 .9876 
420 1.0 
430 1 .0126 
440 1.0256 
450 1 .0389 
460 1.0526' 
470 1.0666 
480 1.0811 
490 1.0959 
500 1.1111 
510 1 .1267 
520 1.1429 
530 1.1594 
540 1.1765 
550 O 
560 5 
570 0 . 9 9 2 
580 1.016 
590 1 .042 
600 1.068 
610 1 .096 
620 5 
630 0 . 9 9 2 
640 1.016 
650 1 .042 
660 1.06S 
670 1 .096 
680 5 
690 0 . 9 9 2 
700 1.016 
710 1 .042 
720 1.063 
730 1 .096 
740 O 
750 5 
760 0 .992 
770 1 .016 
780 1 .042 
790 1 . 068 
800 1 .096 
810 5 
820 0 .992 
830 1 .016 
840 1 .042 
850 1 .068 
860 1 . 096 
870 5 
880 0 .992 
890 1 .016 
900 1 . 042 
910 1 .068 
920 1 .096 
930 0 
940 5 
950 0 . 992 
960 1 . 0 :l <!•> 
970 1 .042 
980 1 .068 
990 1 .096 
1000 5 
1010 0 . 992 
1020 1.016 
1030 1 . 042 
1040 1 .068 
1050 1 . 096 
1060 5 
1070 0 . 9 9 2 
1080 1.016 
1090 1 .042 
1 100 1 .068 
1 1 10 1 .096 
1120 0 
1 130 5 
1 140 0 .992 
1 150 1 .016 
1160 1 .042 
1 170 1 - 068 
1180 1 .096 
1 190 5 
1200 0 .992 
1210 1 .016 
1220 1 .042 
1230 1 .068 
1240 1 .096 
1250 0 
1260 5 
1270 0 . 9 9 2 
1280 1.016 
1290 1 . 042 
1300 1 .068 
1310 1 .096 
1320 5 
1330 0 . 992 
1340 1.016 
1350 1 . 042 
1360 1 .068 
1 370 1 .096 
1380 5 
1390 0 . 9 9 2 
1400 1.016 
1410 1 . 042 
1420 1 .068 
1430 1 . 096 
laao 5 
1450 0 . 9 9 2 
1460 1 . Ü 1 6 
1470 1 . 0 4 2 
1480 1 . 0 6 8 
1490 1 . 0 9 6 
END OF F I L E 
^Allbook B i n d e ^ 
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